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As the result of prizes offered by Mr. Henry Lomb, of Rochester, 
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aT awards were made at the last meeting of the association : 



? I. Healthy Homes and Foods for the Working Classes. By Victor C. 

■ * ■ 

«-- Vaughan, M. D., "Ph. D., Professor in University of Michigan. Prize, . , $200 

l*.\, II. The Sanitary Conditions and Necessities of School-Houses and 

t. School-Life. By D. F. Lincoln, M. D., Boston, Mass. Prize, . . . IJ200 

t III. Disinfection and Individual Prophylaxis against Infectious Dis- 

c EASES. By George M. Sternberg, jVI. D., Major and Surgeon U. S. Army. 

|; Prize, $500 

Ij IV. The Preventable Causes of Disease, Injury, and Death in American 

t Manufactories and Workshops, and the Best Means and Appli- 

1^ ANCEs FOR Preventing and Avoiding them. By George H. Ireland, 
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us these essays, but the financial inability of the association renders it 
impossible to distribute them gratuitously ;— therefore a price covering 
the cost has been placed upon these publications. It is to be hoped, 
however, that government departments, state and local boards of health, 
sanitary and benevolent associations, etc., will either publish these essays, 
or purchase editions at cost of the association, for distribution among the 
people. 

Although a copyright has been placed upon these essays for legitimate 
protection, permission to publish, under certain conditions, can be ob- 
tained by addressing the secretary. 



\ I 643 



K s V ' , : - .J.- ' _..i_^^H 



Disinfection and Individual Prophylaxis agains 

Infectious Diseases. 



COMMITTEE OF AWARD. 

Dr. S. H. DuRGiN, Health Officer, Boston, Mass. 

Dr. J. E. Reeves, President American Public Health Association 
Wheeling, W. Va. 

Dr. GusTAVUS Devron, President Auxiliary Sanitary Association 
New Orleans, La. 

Prof. Richard McSherry, M. D., Baltimore, Md. 

Prof. James L. Cabell, LL. D., University of Virginia, Va 



DISINFECTION AND INDIVIDUAL PROPHYLAXIS 
AGAINST INFECTIOUS DISEASES. 

INTRODUCTION. 

Definition, We are met at the outset by a difficulty growing out of 
tlic fact that the word disi?ifectio7i^ as commonly used, has a very difier- 
ent signification from that to which certain recent authors would restrict 
it. Thus, the Committee on Disinfectants of the American Public 
Health Association defines a disinfectant as ^^an agent capable of destroy- 
ing the infective power of infectious material."^ In the preliminary re- 
port of this committee the reasons for restricting the meaning of the 
word witliin the limits justified by its etymology, and of our knowledge 
of the nature of ''infectious material," are very clearly stated, as follows : 

"The object ^of disinfection is to prevent the extension of infectious 
diseases by destroying the specific infectious material which gives rise to 
them. This is accomplished by the use of disinfectants. 

''There can be no partial disinfection of such material: either its in- 
fecting power is destroyed, or it is not. In the latter case there is a fail- 
ure to disinfect. Nor can there be any disinfection in the absence of 
infectious material. * * * * * *' 

*' Popularly, the term disinfection is used in a much broader sense. 
Any chemical agent which destroys or masks bad odors, or which arrests 
putrefactive decomposition, is spoken of as a disinfectant. And in the 
absence of any infectious disease it is common to speak of disinfecting a 
foul cesspool, or a bad-smelling stable, or a privy vault. 

" This popular use of the term has led to much misapprehension, and 
the agents which have been found to destroy bad odors — deodorizers, — 
or to arrest putrefactive decomposition — antiseptics, — have been confi- 
dent! v recommended and extensivelv used for the destruction of disease 
germs in the excreta of patients with cholera, typhoid fever, etc. 

" The injurious consequences which are likely to result from such 
misapprehension and misuse of the word disinfectant will be appreciated 
when it is known that recent researches have demonstrated that many 
of the agents which have been found usefiil as deodorizers, or as antisep- 
tics, are entirely without value for the destruction of disease germs. 

'^ This is true, for example, as regards the sulphate of iron or copperas, 
a salt which has been extensively used with the idea that it is a valuable 
disinfectant. As a matter of fact, sulphate of iron in saturated solution 
does not destroy the vitality of disease germs, or the infecting power of 

'^The Medical News, Phila., Jan. 24, 1885, p. 2>7. 



r . ^ ^, ■ :■-•.• ■■/.-•■> 

>■-'.■• ■ ^ ■ ■- • .* > 



DISINFECTION. 



-, K:ilt i 



liiabi* 



■crthelcss, n very 
rice mokes it one of the most available a 
tlecom position in privy vaults, etc. 
so extrrcise ii rcstniininjj influence upon tlie de- 
erms, and their use during epidemics is to be 

iiiplelcly dcsti-oycd. or removed, or disiiifi-L-tird. 

agent in not ncccssiirily !t disinfectant, all disin- 
; fur putrefactive decomposition is due to thfl I 

of the §itme class ns that to which dia.;!ise germ*'] 
k-jiich destroy tjie hitter also destrf>y_tlii; hacterii* J 

lught in contact with them in sufJicient quantilyi'.n 



material containing the 
antiseptic, and its low pi 

the aiTe&t of putvtifactive 

"Anllsfptic ag;.-nU al 

velopmcnt of disease gi 

hahitations cannot be coi 

"Whilo sniintiseptic 
fectnnts ai-e antiseptics; 
devi^lopment of ' genus' 
belong, and tJie agents v 
of puti-efaction, when hn 
or restrain tiieir development when present in smnller amounts, ■ 

'■A l:irge number of the proprietary 'disinfectants' so called, whtC( 
are in the market, arc simply deodorizers or antiseptics of greater 
value, and are entirely untrustworthy for disinfecting purposes."^ 

The oflensive gases given offfrom decomposing organic mate 
no doubt Injurious to health; and the same is tnie, even to a greateFa 
tent, of the more complex products known us piomaines, which b 
product of the vital— physiological- — processes attending' the growth c^B 
the bacteria of putrefaction and allied organisms. It is therefore desira*- J 
hie that these products should be destroyed ; and, as a matter of fact^^ 
they are neutralized by some of the agents which we recogniz 
infectants. in accordance with the strict definition of the term. But they 1 
are also neutralized by other agents — deodorants — which cannot bttW 
relied'npon for disinfecting purposes, and by disinfectants, properly 80| 
called, in amounts inadequate for the accomplishment of disinfection. J 
Their formation may also be prevented by the use ai anlisep/ics. FroiE(fl 
our point of view the destruction of sulphureted hydrogen, of ammoiiiayr 
or even of the more poisonous ptomaines, in a privy vault, is no mor^a^ 
disinfection than is the chemical decomposition of the same substancqn;! 
in a chemist's laboratory. The same is true as regards all of the bad-.« 
smelling and little known products of decomposition. None of these arg'M 
" infectious material," in the sense in which we use these words ; that is, I 
they do not, so far as we know, give rise directly to any infectious dis- I 
ease. Indirectly they are concerned in the extension of the epidemic ■ 
"filth diseases," such as cholera and yellow fever, and of the fatal en-" 
demic •' filth diseases," such as tjrphold fever and diphtheria, which in I 
the long run claim more victims than do the pestilential maladies firstl 
named. This because persons exposed to the foul emanations from sew- , 
ers, privy vaults, and other receptacles of fillh, have their vital resisting I 
power lowered by the continued respiration of an atmosphere contam- 
inated with these poisonous gases, and are liable to become the victims I 
of any infectious disease to which they may be exposed. Moreover, the | 
accumulations of filth which give ofl' these oflensive gases furnish pabu- 

'TAe ATi^ticM News. April i8, p. 425. 
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kjuni upon wliicli certain disease germs thrive; ami it may happen that 

^ttw bud smelling nlr cui'iics something worse thnn the poisonons gjs 

I^Uvbldi makts its presence known by ofl'emUng the sense of &mell. It 

My wnfl to t.iir nostrils infectious p.irlii^les which are beyond recogni- 

D by any scnsf, unless it be the sense uf sight with the aid of a good 

roscope. 

' We desire, moreover, to hjive it fully understood that in restricting 

e nieaning of the term disinfeetion within the limits given by the defi- 

Q of the Committee on Disinfcctints of the American Public Health 

sociation, we do not wish to limit the pructice of " disinfection," in 

B popular sense of the word. 

[t fair to say, also, that this popular usage is supported by good 
dicmty, and until quite recently has been the common acceptation of 
e term among physioianfi and chemists. Indeed, it is hut a short time 
^nce the nose test was the only test of " disinfection" recognized by 
hAiany intelligent persons. 

Llttr^, in his Dictionary of the French Language, defines disinfectants 
■* substances which destroy, chemically, bad odors." 
( V""'"! t^he author of the best modern treatise upi 
[Hfiinfectants." says, — 
" From a scientific point of view there is perhaps a 
reducing into the ideu of disinfection the suppressio 
aid the sense of smell. The bad odor is not injuric 
n epi phenomenon, which does not necessarily give 



■' Disinfection and 

an impropriety in 
of odors which 
s in itself; it is 
measure of the 



Gplirtful properties of the air, or of any substance whatever. The public, 

icquainted with medicine, has an unfortunate tendency to judge of 

saltibrity by the bad odor : the absence of this gives to it a deceitful 

rity : when they are masked by any device, it [the public] believes 

liat all danger has been removed. Nevertheless it is necessary t» 

ntid violating the ordinary sense of words.^ An atmosphere which 

in the least offend the sense of smeil may certainly be insalubri- 

., and engender the gravest m.-tladies; but the fetid or disagreeable 

idors may reveal the presence of injurious principles, of tosic gases, or 

4" Organic matter in decomposition. We should not too much diminish 

I importance of these oflensive odors in the eyes of the public; every- 

■'^ing which smells badly is to be suspected,"' 

"We agree with Prof. Vallin, that the bad odors should arouse suspi- 

QetOD. and lead to the use of deodorants, or of antiseptics, or of disinfect- 

., if required ; but let us not leave the public to suppose that when the 

jad odors have been neutralized, the offensive material has been disinfect- 

: us rather instruct the public tliat to deodorize and to disinfect 

Hre not one and the same thing, and that deodorant and disinfectant aro 

iQt synonymous terms. For our part we prefer to *' violate the ordi- 

[liary sense'" of the word, and to restrict its signification within such limits 
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US will prevent confusion, and. wliat is far worse, a reliance upon ineffi 
cicnt methods for the destruction of infectious material. 

In the present essay we shall use the words disinfection and disinfect 
ant, in accordance with the definition of the committee on disinfectant 
already ^iven. iiut. inasmuch as this is intended to be a practical treatia 
for popular use, we shall also j^ive. in the proper place, directions for tin 
use of der>dorants and of antiseptics, so that *• ilisinfection." in the broac 
sense in which the word is commonly used, may be fully considered. 

y^csts of Disi}ifcctioft, What means have we of proving that th< 
infective power of infectious material has been destroved? 

I'^vidence of disinfection may be o])tainud (a) from the practical exper- 
iments — experience — of tiiosc en;.^a<4ed in sanitarv work : (1)) by inocu- 
lation experiments upon suscej)ti])le animals; (c) by experiments made 
directly upon known disease j^erms. 

(a) It is a matter of common experience, that when a room has l>eeD 
occupied by a patient witli an infectious disease, such as small-pox, scar- 
let fever, or diphtheria, susceptible persons are liable to contract the dis- 
ease weeks or even months after the patient has been reuKn'ed from it. 
unless in the mean time it has been disinfected. If a second case does 
occur from exposure in such a room, it is evident that it has not been 
disinfected. I^ut the non-occurrence of su])sequent cases cannot alwavs 
be taken as evidence that the means of disinfection resorted to were 
ellicient. Negative evidence should be received with <^reat caution. In 
the fh'st place, the question as to whether suscej)ti])le individuals have 
been fairly exposed in the disinfected room must be considered. Then it 
nuist be remembered that susceptible persons do not always contracts 
disease, even when they are exposed in a locality known to be infected. 
A further difficulty in estimating the value of evidence obtained in prac- 
tice arises from the fact, that, in connection with the special means o\ 
disinfection resorted to, such as fumigation, hanging up cloths saturated 
with a disinfecting solution, etc., it is customary to resort to additional 
precautionary measures, such as washing surfaces with soap and hot 
water, white-washing plastered walls, and free ventilation. It is appar- 
ent that under these circumstances it would be unsafe to accept the fact, 
that no other cases occurred in a room treated in this way, as evidence 
that the particular disinfectant used is efficient for the destruction of the 
infectious agent of the disease in question. The fond mother who at- 
taches a charm to her child's neck to protect it from evil, also takes the 
precaution of guarding it from contact with other children who are sick 
with- any infectious disease. If her child fortunately grows to manliood 
or womanhood without having suflered an attack of scarlet fever or diph- 
theria, she may imagine that her charm has protected it, but the evidence 
upon which her faith is founded is not of a nature to convince those 
who are familiar with scientific methods of demonstration. '' Well edu- 
cated" persons are often ready to testify in favor of methods of disinfec- 
tion, or of treatment, upon evidence which, from a scientific point of 
view, has no r;iOre value than that which the fond mother in question has 
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to oiler in favor of the little bag containing camphor or assafustida, or 
some other charm of equal value, which she has attached to her child's 
neck to keep it from catching scarlet fever or diphtheria at school. On 
a par with these charms, so far as disinfection is concerned, we may 
place the saucer of chloride of lime, which it was formerly the fashion to 
place under the bed of a patient sick with an infectious disease, the rag 
saturated with carbolic acid, or chloride of zinc, suspended in the sick- 
room, and even the fumigations with burning sulphur, as sometimes 
]:)ractised by those who are unfamiliar with the evidence as to the exact 
value of this agent, and the conditions necessary to ensure successful dis- 
infection with it. 

Chloride of lime, sulphurous acid gas. and carbolic acid are among our 
most useful disinfecting agents, but disease germs are not to be charmed 
away by them any more than by a little bag of camphor. 

Having pointed out the fact that negative evidence, in a restricted field 
of observation, must be accepted with great caution in estimating the 
value of disinfectants, we hasten to say that the combined experience of 
sanitarians, derived from practical efforts to restrict the extension of in- 
fectious diseases, is of the greatest value, and that this experience is to a 
great extent in accord with the results of exact experiments made in the 
laboratory. 

(b) Inoculation experiments upon susceptible animals, made directh'' 
with infectious material which has been subjected to the action of a disin- 
fectant, have been made by numerous observers. The proof of disinfec- 
tion in this case is failure to produce the characteristic symptoms which 
result from inoculation with similar material not disinfected. Thus, 
Davaine found that the blood of an animal just dead from the disease 
known by English writers as anthrax or splenic fever (Fr. Charbon)^ 
inoculated into a healthy rabbit or Guinea-pig, in the smallest quantity, 
infallibly produces death within two or three days ; and the blood of 
these animals will again infect and cause the death of others, and so on 
indefinitely. This anthrax blood therefore was infectious material, which 
could be utilized for experiments relating to the comparative value of 
disinfectants. Davaine made many such experiments, not only with the 
blood of anthrax, but also with that of a fatal form of septicaemia in rab- 
bits, which is known by his name. Other investigators have followed 
up these experiments upon infectious material of the same kind, and also 
upon material from other sources — c. g.^ the infectious material of glan- 
ders, of tuberculosis, of symptomatic anthrax, of fowl cholera, of swine 
plague, etc. 

It has been proved that the infectious agent in all of the diseases men- 
tioned is a living germ, and that disinfection consists in destroying the 
vitality of this germ. But in experiments made with blood or other 
material obtained directlv from diseased animals, the results would be 
just iis definite and satisfactory if we were still ignorant as to the exact 
nature of the infecting agent. The test shows the destruction of infect- 
ing power without any reference to the cause of the special virulence. 
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which is demoiistx-atetl to be neutrnlizcd by cerMin chemical agents in a I 

givtii amount. All 'if the experimenls made witli the above niuntioiicd I 

kinda of virus have been made upon the lower fttiiimils; but thviu is one I 

khitl of material which it is juslHi.-iblc to use upon man hinisL-lf, nnd with I 

which mimm-ous experimi'nts of a very satisfactory chaj-actcr have been' 1 

mudi?, This material is vacdne virus. Fresh vaccine, whei\ uiiictUated, 1 

into the arm of an imvaccinated person, gives rise to a very dmractwistiC: 1 

result, — tlie vaccine vescicle. The inference stems jnstiiiud that any m 

agent which will neutralize the specific infecting power of this material 1 

wil! also neutralizu the small-pox virus. Thus far it has not been defii» J 

nitfly proved that the infective agent in vaccine virus is a living genu ;■ m 

but the numerous experiments made have shown t1iat the chemical <igent8,,'fl 

\vhich have ihu power <>( destroying the various kinds of infectious mate- I 

rial heretofore mentioned, have also the power, in about tlie same I 

amounts, of neutraljstiug vaccine virus, as shown by its failure to pro- J 

I duce any result when inoculated into an unvaccinntcd person. In dieae J 

experimenls the more carefiil investigator'! h ne taken the piecaution oF. I 

vaccinating the same person with dismlectt-d and v, lii non disinfccteiJtB 

virus from the same source. A sucllssIuI \ iCLin ition w itb die non dis- fl 

infected virus shows tliat the individuii I-. stisLLpt Vk in J the mitenal I 

good: failure to produce any result is evidence thit the polem.} of tlie I 

disinfected virus has been destrojtd by the chtmicd igtnt to which !fe M 

was exposed. ■ 

(c) As already adited. it has been demonsti ited tint the infectiomlH 

diseases of the tower animals, which h»^e luinibbcd tbi. mittnal for ejtyM 

I periments upon disinfectants b\ the method of momlition are ' gerin^'H 

diseases," and that the infeetioui igent is in each crtse a h\ing micrti>^^ 

organism, belonglnij t'Jthe class kno\%n under the general nime of .ggg-Jj 

ieria. The bacteria are vegetable oiganisms, which b> leason of theirjH 

minute siae and simple OTg;anizition, must be placed at the Aer\ foot o^H 

I tlie scale of living tilings. But they make up in number md m iapidlt;y>S 

' of development for (heir minute size ; and there is good reason for believ^B 

ing that the infections diseases of man are also caused by pathogenicr—r^H 

disease-producing — organisms of the same class. Indeed, this has alreadwH 

; been proved for some of these diseases, and the evidence as regards sevilfl 

I eral others is so convincing as to leave very little room for doubt. |^| 

' Many of these disease germs are now known to us, not only by itli^H 

' croscopic exnmination of the blood and tissues of tiifecte<l animals, bu^H 

also by "' culture experiments." That is, we are able tii cultivate tbeaiV 

artificially in suitable media, and to study their mode of developmcntiH 

I etc., in the laboratory, quite independently of the animals from whicti^H 

I our "pure cultures" were obtained in the first instance. The ciiItilV^| 

fluids used are prepared from the flesh of various animals ; and when t^H 

I one of these a certain quantity of gelatine is added, we have a " sqIm^I 

culture medium." upon the surface of which some of these germs wlfl^| 

I gi-ow most hixiu-iantly. To start such a '• culture," it is only necessanj^B 

to transfcrj with proper jprecautions, a minute q^uantity of the iufectlgm^| 
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tcrlal to the suriAci; of ntir culture medium, or into 

n rmmil to be suitahle for the growth of tliv particuUir organism which 

edciin to cultivate. A iecoud culture is in the sanio way starti-d from 

C iirtt. nnti so on indcfinitety. 

} Nt>w it is evident that these " pure cultures " furnish us ii i-endy inciuis 

r testing the pdwcr of various cheinictil agents to destrov the vitality uf 

wn disense gcmis, ns shown hy tlieir f:iilure to grow in a suit.it^lc 

ililtutv medium after ex|]09ure for « ^vcn time to a given pcreentagc of 

e dIsinfectAnt. Very inany experiments of this nature have been made 

[ring the past three or four years. The reader who desires fuller 

i to the method of conducting such experiments, and of the 

EultSobtHincd, is referred to the preliminary reports of the cominitCee 

1 (tisin fee bints, of the American Public Health Association, published 

Bilring the current year (1885) in tli^ Medical Netvs- Philadelphia, and 

jrhich will, doubtless, nlso be published in full In the next annual volume 

j^lbc association. We mav say here, that the experimental data on rcc- 

l indicate that those agents which are efficient for the destruction 

f »ny one of the pathogenic organisms npon which experiments have 

n made, or of harmless species of the same class. — e. g., the bacteria 

[Fputrefaction. — arc etficient for the destruction of all, in the absence of 

wor^. There is, it is true, within certain limits, a difference in the 

^Sting po^er of diflercnt organisms of this class to chemical agents. 

9ti6 18 not, however, sufficiently marked to prevent the general statc- 

Bcnt that 0! (ii>:infectant for one is a disinfectant for all, in the ai- 

tnce of spores. 

■■Thft last clause of the above statement calls for an explanation, and 

^rtain details with reference to the mode of reproduction of disease 

11 of the bacteria multiplv by binary division ; that is, one 

iivides into two, and each member of the pair again into two. 

The spherical bacteria, known as micrococci, midtiply only 

^Ahis way, but the rod-shaped bacteria, or hadlli, also form spores. 

J spores correspond with tile seeds of higher plants. They are 

Wy refractive, oval or spherical bodies, which, under certain circum- 

;e, make their appearance in the interior of the rods, which cease to 

pultiply by binary division when spore formation has taken place. The 

loint of special interest with reference to these spores is. that they have 

Lfesisting power to heat, and to the action of chemical disinfectants, far 

"q'ond that which is possessed by micrococci, or by bacilli without 

The difference may be compared to the dilTerence between a 

ider plant and its seeds to deleterious influences, such as extremes of 

*ai and cold. Thus the spores of certain species of bacilli withstimd a 

Bilirg temperature for several hours, while a temperature of 150" Fahr. 

( kills most bacteria in the absence of spores. A aimiUir djfl'er- 

^Own as regards the action of chemical agents, Certain agents. — 

jphuroiis acid gtts and carbolic acid, — which iire extensively used 

Ktants. have been proved by exact experiments to be quite Im- 

uror the destruction of spores. This being the case, it is advisable. 



in practical disinfection, always lo use an agent which lias the pow 
destroying spores, in those cases in which the exact nature of the dise 
I gt;rm has not been demonstrated. The cholera germ of Kocli docs nor 
fo.rin spores ; and there is good reason to believe lli;it the same is true as 
regards the germs of yellow fever, of scarlet fever, and of sninll-pOX, 
which have not yet been demonstrated. This inference is based upoQ . 
' evidence obtained in the practical use of disinfectants, and upon certain 1 
facts relating to the propagalion of these diseases. 

A second general statement, which is justified by the experim 
' dcnceon record, is, thiii agents -ajhich kill bacteria in n certain amount, 
I prevent ihetr multsflication t'n culture Jluids, ivhcn present t 
iilies considcrahly less thats are required lo completely destroy T^/fcd 

An agent, therefore, which, in a certain proportion. and in £ 
time, acts as a " germicide " in a smaller quantity, may act us ai 
septic, i. c, may prevent putrefactive decomposition by restrain 
development of the bacteria of putrefaction. Antiseptics also pre 
retard the development of pathogenic bacteria. It follows from thi 
germicides are also antiseptics ; but the reverse of tliis proposition \A 
true as a general statement, for all antiseptics are not germicides. THtn 
alcohol, common salt, sulphate of iron, and many other substances which \ 
are extensively used as antisejJlics, have scarcely any germicide power* 
even in concentrated solutions, and consequently would be entirely u 
Ifable as disinfectants. 

Practically, antiseptics may accomplish the same result in the long Ett) 
HS we obtain in a short time by the use of disinfectants. If, for e 
we prevent the development of the germs of cholera, or of t^'phoid'S 
in an infected privy vault, by the continued use of antiseptics, these g 
will in time lose tlieir ability to grow, when introduced intc 
culture medium. But in the mcnntime there is always the posalfl 
that some of them may escape, with the fluid contents of the vault^ 
the surrounding soil, and contaminate some well or stream from i 
drinlting-water- is obtained. For this reason privy vaults, cesspoolw 
sewers should never he allowed to become infected. All infectioiSj 
te rial, such as the dejections of patients with cholera or typhoid J 
should be destroyed at its source, in the sick-room ; or, if it is ascertain) 
that such material has been throv\Ti into a privy vault, the entire contents 
of the vault should be promptly disinfected. The same rule itpplies to^J 
infectious material dirown upon the ground, or wherever it may be. 
Finally, we desire to emphasize the following propositions : 
DistHfeetinn consists in extinguishing the spark, killing the g^nn,J 
which iniiy light up an epidemic in the presence of a supply of combu^J 
tible material — -filth. 

The object uf^ewcra/ sanitajy police is to remove this combustiblie^ 
atcrial out of Ilie way, so that no harm may result even if the spark b 
troduced. 

Antiseptics and deodorants are useful when it is impracticable I 
e organic malerijil from the vicinity ofhuman iiabitationa^ 
icior sulistitutt: f.ir cleanlhiess. 
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PART FIRST. 

DISINFECTION. 

It will be our aim in the present chapter to give reliable, practical di- 
rections with reference to the use of disinfectants, and the best methods 
of disinfection. Keeping this object in view, we shall recommend for 
disinfecting purposes only those agents named in the following list : 

Group I. 

Disinfectants which have the power of destroying spores : 
i . Fire. 

2. Steam under pressure (25 lbs.). 

3. Boiling water. 

4. Chloride of lime (in solution). 

5. Liquor soda chlorinatai. 

6. Mercuric chloride (in solution). 

Group 2, 

Disinfectants which are effective in the absence of spores: 

7. Dry heat (230" Fahr. for two hours). 

8. Sulphur dioxide. 

9. Carbolic acid. 

10. Sulphate of copper (in solution; 

11. Chloride of zinc (in solution). 

Note. In the present state of knowledge, a division of disinfecting agents into two groups be- 
comes necessary, unless we would entirely dispense with the use of those agents named in our sec- 
ond group, which cannot be relied upon for the destruction of spores, and consequently cannot be 
recommended for the destruction of all kinds of infectious material. As this group includes several 
agents which are extensively ur.ed for disinfecting purposes, and which we believe to possess great 
practical value, we have considered it necessary to make this distinction. The present state of 
science, however, does not enable us to classify all infectious diseases in the same way, and in case 
of doubt it will always be advisable to use those agents included in Group i. But in the absence of 
a precise knowledge of the nature of the germ, we may in certain cases be governed by the practical 
experience of sanitarians, and by experunents which have been made directly upon infectious ma- 
terial, c» g.^ on vaccine virus. In our recommendations we have taken account of this kind of evi- 
dence, as well as of laboratory experiments, in which known disease germs or harmless organisms of 
the same class have served as the test of disinfecting power. 

We shall first give a brief account of the conditions of successful disin- 
fection with these agents, as established by experimental data, and after- 
ward detailed directions for their employment under the various circum- 
stances in which disinfection is required. 

/. Fire, It is hardly necessary to say that burning of infectious ma- 
terial, infected clothing, etc., is an effectual method of disposing of it. 
This method of disinfection is always to be recommended, when practi- 
cable or consistent with a due regard for economy and the rights of 
individuals. As a rule, articles of little value, which have been soiled 
with infectious material, had better be burned ; and this is especially true 
of old clothing and bedding. But we have other efficient methods of 
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disinfection, which make it unnecessary to sacrifice articles of value except 
under unusual circumstances. 

2. Steam under Pressure, The disinfecting power of steam given off 
from boiling water in an open vessel does not differ from that of the 
water itself, but confined steam has a temperature corresponding w^itK 
the pressure as indicated by a steam gauge. At twenty pounds pressure 
the temperature is about 230° Fahr. (105° C.) ; at twenty-five pounds it 
is about 240° Fahr. ; at thirty pounds it is 250° Fahr. Moist heat at the 
lowest temperature named destroys the most resistant spores in twenty 
minutes, while a temperature of 240° Fahr. is effective almost immedi- 
ately.^ 

J. Boiling, In the absence of spores, bacteria are quickly killed at a 
temperature considerably below the boiling point of water, and it is safe 
to say that boiling for half an hour will destroy all known disease germs, 
including the spores of anthrax, which have less resisting power than the 
spores of certain harmless and widely distributed bacilli, which have 
been found to resist boiling for several hours. 

^. Chloride of Liinc (chlorinated lime, bleaching powder). This is 
one of the cheapest and most efficient of disinfectants. It should be 
packed in air-tight and moisture-proof receptacles, — glass is preferable, — 
and should contain at least 25 per cent, of available chlorine.^ It should 
be used in solution, which had better be made as required. An insoluble 
residue will be left, which may be removed by filtration or dccantation. 
This, however, is not at all necessary. Chlorinated lime owes its disin- 
fecting power to the presence of the hypo-chlorite of lime, a salt which 
is freely soluble in water, and which is quickly decomposed by contact 
with organic matter. Germs of all kinds, including the most resistant 
spores, are destroyed by this solution, but it must be remembered that 
tlie disinfectant itself is quickly decomposed and destroyed by contact 
with organic matter, and that if this is present in excess, disinfection 
may not be accomplished, esjDecially when the germs are embedded in 
masses of material which are left after the hypo-chlorite of lime has all 
been exhausted in the solution. 

5. Liquor Sodcc Chlorinatce (Labarraque's solution). This is a solu- 
tion of the hypo chlorite of soda. Its value as a disinfectant corresponds 
with that of solutions of the hypo-chlorite of lime of the same strength. 
The picparations in the market vary greatly in value, and some of those 
tested bv the committee on disinfectants'* were found to be practically 
without value. This is due to the fact that the solution does not keep 
well. For this reason, and on the score of economy, a solution of chlo- 
riJe of lime will be preferable for most purposes. Labarraque's solution 
is, however, a more pleasant preparation for bathing the surface of the 
body, and both as a deodorant and a disinfectant will be found useful in 

1 See Preliminary Report cf Committee on Disinfectants, in The Medical News, Philadelphia, 
March 14, 1885, p. 2S4. 

- Tlie test for available chlorine is given in Preliminary Report No. 11 of the Committee on Dis- 
infectants, 1. c, Jan. 7, p. 148. 

3 1. C, p. 659. 



^ne sick-room. It should cuntain ;it least ^ per cent, of available chlo- 

r if- Mercuric Chloride (bichloride of niCTCun,'. corrosive sublimate). 
This salt is well known as a deadly poison, which has long been used in 
domestic practice as a " bug poison." Recent researches shuw that it 
^as germicide powers of the first order, and it is consequently a disinfect- 
■mt which may be recommended for certain purposes, due regard being 
Biad to its puisonous nature, and to the fact that it is decomposed by con- 
■net with lead, tin, or copper, and that lead pipes are soon rendered brit- 
Bpe and worthless bypassing through them sohitions of mercuric chloride. 
Hts potency in dilute sululions (i : 500 tu 1 : .^ooo) makes it compara- 
tively cheap,' and the danger of accidental poisoning from such dilute 
Kolutions is not very great. The concentrated solutions should be col' 
Bred, AS a precaution against accident, for they have neither color nor 
Bdor to reveal Ihcir deadly nature. 

V A standard solution which contains four ounces to the gallon of water 
Hi of convenient strength fur a concentrated solution, lo he issued by man- 
mfacturcra or health authorities, in properly labelled bottles. This may 
Bpe colored with permanganate of potash.* or with indigo, or witli itniline 
J^ue. Inasmuch as standard solution No. 2 of the committee on disin- 
B^ctunts is colored with the permanganate, it would perhaps he better 
Hk) give this solution a blue color. The writer would suggest Ihe follow- 
^bg formuUi, in which another polsonoui^ metallic salt contained in our 
^Rst 15 combined with the mercuric chloride ; 

■ Bichloride of mercury 4 ounces. 

H Sulphate of copper, i pound- 

H Water, 1 gallon. 

B^.It ruust be remembered, in using this and other disinfecting solutiuns, 
Bnat the condition relating to time of exposure to the action of the distn- 
Bcting agent is an important one. The experimental evidence" relating 
Bp the germicide power of mercuric chloride shows that the time of 
Ksposiirc being two hours, this salt may be safely I'ecommended for the 
B|$Struction of spore-containing infectious material in the proportion of 
K n iOOO. .and of pathogenic organisms in the absence of spores in the 
^Woportion of I ; ^ocra, or even less, provided thai the micro-organismi 
^K be desiroyed are fairly exposed lo its action. The fact that mercuric 
Hiloride combines witli and coagulates albuminous materinl, interferes 
Hi[ some extent witli its value as a disinfectant, and will be kept in view 
Hi the recommendations to be made hereafter relating lo the practical 
B»e of this agent. Mercuric chloride is iin efficient antiseptic in the pro- 
Kortion of 1 ; 15,000, and Jt exercises a restraining influence upon the 
Bq^elopment of the spores of the anthrax bacillus, when present in cul- 
Hure solutions, in the proportion of 1 ; 300,000, and even less. 

H ■ It costs about tifty cents a pound liy tlic iiuantily. 

I > Ten ixaxBs tu the gallon 1$ &ul1idciu. 

B » Thf Aftiliial Niwj,Vea. 21,^. jd;, 



7, /J^y ///f<x/. Ijry t.t^i h '>fi:; V/ h*:: recommended for the disiafec- 
fi//o ''/ 5:.->^i:;. ;*r?k'J<^, ;*>. 'A'ffHhi ^/t Uvj:jr*^4 hy fcxp^r^ure t-j moi^t heiat. or to 
;* /j, <!!%?<■.<•;;,<' */>{nfrof>^ A t/fo^/crlv cof.stracUsfl disinfection chamt-er 
//f " o'.-' ;> " fj; ?jJ/V/iiif>:K *z=*,'^.4:uUii\ . if iiT'/ h*:; t i^ to ?/'• a%ed. Tlie exoeri- 
M*<';/f« vf -« . rl/''!*"? oji ri'(,orf\ ' *v!.ov/<4 thi** the rV*5tructI'.n of spores requires 
'A U'Ui ],*■*, i-.U.tH' v/hl':'U wofiM Uijuu: v/ooll^n fai>r:cs (140' C. for three 
lfOi'f;«i)/ h* i'l^: iAf^'Mi.K of Jt|>/yr<C'H* liovvevcr, arlicl-'S ^vhich are freely ex- 
|//f4;^ 'J for fv^/o ijof<r<» to ;i U'tu\/i:rixiUY*t of J Jf/ C, (^^^o"^ Fahr. ) m:ty with 
«>il^ fy 1/^' fy/ii>j/|* r<'<i <ii<'.if>r<rct<rd. In practice it will be neces-sary to 
U'U}t'iu\»^^i tS.'M ^\i" \inu'Vri'AUm ]>o\%'cr of dry heat h very slight, and that 
ifin lc;ij^*n, \,intf]h ^.f or «rv<rn arlicleh loosely thrown one upon another, can- 
hof \h' i\i^.',iiU'i'i''f\ in fliis way, 

/V, Snlfi/fiir /V//v/V//f CMilj^liiirous acid gas;. Fumigation with burning 
fvMlphnr h*'»*". Iohj.5 hern a favorite rnetliod of disinfection. The experience 
of n^iniffM iant* if. in favor of its use in yellow fever, small-pox, scarlet 
rrVf'l, diphflirila, and other diseases in whicli there is reason to believe 
ih^f fh«* inlVt'tir;uH material does not contain spores. The experimental 
'♦vl<|i n'<* on \vi (/r<l '** shows that under certain conditions it is efiective for 
fhr rl' '^\\\i\\^^^^ of nji'To-organJsins in the absence of spores, but that it is 
«|iiil'' i»n))<j|«'ii( tor lL<r <lehtnu'tion of these rejjroductive elements. 

The )/i4'Menie of njoistnre adds ^.^^reatly to the disinfecting jDower of this 
(ij.n'nt, h if* Ireely noluble in water, one volume dissolving fifty volumes 
(iflhf f';ii». it is therefore evidimt that a saturated aqueous solution is 
llftv tihUH \\H hlrong as the pure gas — anhydrous. In aqueous solution, 
ht the pM»p(irli<»n of 1 : Jcxx) hy weight, sulphur dioxide kills micrococci 
h) I wo hourh* time.® In a gas-tight receptacle it destroys the infecting- 
power of vaeeint' virus dried u])()U ivory points, when present in the pro- 
portion of one volume per cent., the time of exposure being six hours. "^^ 
The wnne proportion destroys anthrax bacilli, without spores, from the 
hph'en of an animal recently dead, dried upon silk threads, in thirty min- 
titc'M (KtH'h). These facts show that sulphur dioxide is a valuable dis- 
hifevttmt ; but the conditions of successful disintection, as established by 
thi^ e\perimet\tal evitleuce, are, that the material to be disinfected shall be 
I'u'ely e\pt>setl to its action for a considerable time, in a receptacle which 
«/ei\v H\'t /t^/*w// Mf* ^\t$ to r*safp<\ It must be remembered that disin- 
{\\ tiou of a thin layer i>f vaccine virus upon an ivory point, or of anthrax 
hlooil upon a silk thread, exposed in a gas-tight receptacle, cannot be 
\i\\\\'\\ as eviilence that thicker lavcrs of infectious material, attached to 
\'h' sml'aco ofheiUling and clothii\g, or enclosetl in folded blankets, bun- 
\lles \if clothing* nuUtvsses* etc.* can be disintected by the s:mie amount 
of sulphur tliuxido generated ui a rtH>m which is not gas-tight. It hajs 
bivn 5iho\vn% by caix^tuUy comluctovl experiments,* tliat the escape of 

*8<f%^ ^^v^^m^ Kv^)v» N\v VIL /-V .UW, AV^a AUici. ^^. p. 543. 



tt/sf/frscT/o/f. 17 

s acid gas from ii beil-cliamhcr or hospital ward is vury rapid, 

tl spite of the usmil prccautiims for atitppiiig up crevices when such a 

r fttota Is tt> be fumigiitcd ; and infections material, enclosed in bundles or 

, protected by fulds of blankets, etc.. may escape disinfection, after having 

r been exposed for many hours in a tighlly closed chamber containing ttn 

\-olumc8 per cent, of this gas. 

p. Carbolic Acid. Tho disinfecting power of carbolic acid has been 

fixed by experiments upon vaccine virus, and upon various pathogenic 
I iifignnisms. A saturuted aqncous Bohition cannot, Imwever, be relied 

Upon for the destruction of spores ; but in the absence of spores it is fatal 
■oi^anisnis in the proportion of two per cent-, the time ofexpos- 
' ura being two hours. Indeed, less than one per cent, is fatal to several 

of the species of pathogenic micrococci which have served as test-organ- 

Ibois in tho numerous experiments which have been made with this agent.' 
[ 'Upon the recommendation of the famous Dr. Koch, the discoverer of the 
I 'Cbolera bacillus, the committee on disinfectants, of the International San- 
■ itary Conference of Rome (18S5), has given this agent the first place for 
V Cpainfcctiiig soiled clothing, excreta, etc., in cholera. For excreta it i& 
1 tol>e used in five per cent, solution, and for clothing, etc., in two per 
I* «Gnt. solution. The experimental evidence upon record indicates that it 
I 'fil*y be relied upon in this proportion. 

10. Sidpfiaie of Capper. This salt has been largely used as a disin- 
L|fectant in France, and recent CKperiments show tliat in the proportion of 

e per cent, it is a reliable agent for the dcstrnclion of micro-organisms. 
' e absence of spores. It is niiich below mercuric chloride in genni- 
6 power, but is a better deodorant — not n better antiseptic — than the 
e poisonous salt- When we Uike into account its efficiency, it is com- 
itively cheap, and is to be recommended for certain purposes. It 
■ be combined with the more potent germicide, mercuric chloride, in 
irdancc witli the formula already given. 

11. Chloride of Zinc. Solutions of chloride of zinc a 
I &i this country and in Europe for disinfecting purposes. 

■fcnt antiseptic and deodonint, but its power lo destroy disease germs has 
I, been very much over-esti muted. It may, however, be relied upon for the 
EdHtniction of pathogenic organisms, in the absence of spores, in solii- 
tans which contain from tive to ten per cent, of the salt. 



e largely used 
It is an excel- 
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'• In the sick-room we have disease germs at an advanLige, for we know- 
Where to find tliem, as well as how to kill them. Having this knowl- 
, not t-j appiv it would be criminal negligence, for our efforts to re- 
extenslon of infectious diseases must depend largely upon the 
pproper use of disinfectants in the sick-room," ' 
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Disinfeetiori of Excreta, etc. Tlie dejections of patients sufl'ering 
from an infectious disea^ sliould be disinfecled before tiie> are thruwn 
into a w:iler-clo6ct or pri\-j- vault. This is especially important in chol- 
era, tj'phiiid fever, ytUow fever, and other diseases in which there is evi- 
dence thJl the infectious agent is capable of self-multiplication, in suita- 
ble pabulum, external to tlie human body. Vomited matters, and the 
kputa of patients, with these and other infectious diseases, should also be 
promptly disinfected. Thi« i« especially important in cholera, dip hlbft-J 
ria. u:arlet fe\'er, whooping-cough, and tuberculosis. It s 
able, bIhu. to treat the urine of patients sick with an infectious ( 
, with a di&infccting solution. 

For the disinfection of excreta, etc., in the sick-room, a solulioJtf 
chloride of lime is to be recommended. This is an excellent and prompt I 
deodorant, as well as a disinfectant. A quart of the standard sulutioa 
(Xo, ! )■ recommended by the committee on disinfectants, of the Aniftl> . 
iean Puhlic Health Association, will suffice for an ordinary liquid dis- 
charge in cholera or typhoid fever ; but for n copious discharge it will bd I 
prudent to use tivice this quantity, and for solid fecal matter a sttoager. , 
solution will be required. As chloride of lime is quite cheap, it will I 
be beitt lo keep on the safe side, and to make the solution for the disin-,1 
fection of excreta by dissolving eight ounces of chloride of lime in a gaW ■ 1 
Ion of water. This solution should be placed in the vessel before it' I 
receives the discharge. The material to be disinfected should beweU'i 
mixed with the disinfecting solutii>n by agitating the vessel, and from'] 
thirty minutes to an hour should be allowed for the action of the disiB>4 
fectant, before tiic contents are thrown into a water-closet or privy vaull \ 

Standard Solution No. 2. of the committee on disinfectants, wbtct I 
contains two drachms of corrosive sublimate and two drachms of por«i J 
manganale of potash to the gallon of water, if used freely — one quart fo^l 
each dejection — and left in contact with the material to be disinfected f 
at least four hours, is a reliable disinfectantybr liquid discharges. Tfti 
caution with reference to lead pipes must be remembered, and If thj&'l 
solution is used in the sick-room or in hospital wards, it will be desirablaj 
to have receptacles of wood or earthern ware for the disinfected materi^H^J 
which may be carried away and emptied in a suitable locality once i 
twenty-four hours. 

The blue solution heretofore suggested would also be suitable for \ 
in the same way, and with the same precautions. It contains four ounoei^ 
of corrosive sublimate and a pound of sulphate of copper to the gallon c 
water. This concentrated solution should be diluted in the propoitUB 
of eight ounces to the gallon of water, and the diluted solution I 
heretofore recommended — at least a quart for each dejection, 
hours' time. The disinfecting power of the copper salt adds to tlu 
of this solution, and the bright blue color of the concentrated ( 
leaves nothing to be desired in the way of a color protection a 
dental poisoning. 

For the disinfection of the discharges of cholera patients, a fl^ 
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. solution of corboljc iicid may be used, in acconlance with the rec- 
^mniendntion ortlie Internutional Sanitary Conference of Rome. The 
■time necessary lo insure disinfection is fined ut four hours. 

nt. solution may be used I^»r the dejec- 
e conditions being observed in regard to 
i \vcre fixed for the other metallic salts 



Chloride of 
Ktions of cholera patients, the sa 
nunntity and time of exposure 

It will be test lu bum cJothi 
■Bick, iind especially those 



^d to wipe nwny the discharges of the 
wiping awav the infectious material 
im the mouth and nostrils of patients with diphtheria or scarlet fever. 
if old muslin may he used for this purpose, and should at once be 
twn upon an open fire or gas stove arranged in the tire-plaGt for lliis 
lurpoec. 

Infected sputum may lie discharged directly into a cup half full of the 
ioliition of cidoridc of lime recommended for excreta, or of Labarra clue's 
'lutlon. 

Handkerchiefs, napkins, and towels used in wiping away infectious 
urges, if worth preserving, should be at once immersed in one of the 
iwing solutions: Chloride of lime, i per cent.; carbolic acid, a per 
iL ; mercuric chloride, o.i per cent, (^i : looo). 

The blue solution (containing sulphate of copper), diluted in the pro- 

pf four ounces to tlic gallon of water, may also be used for this 

'UTpose. Cloths used for washing the general surface of the body should 

be disinfected with one of the above mentioned solutions ; and attend- 

mts should invariably disinfect Iheir hands by washing them in one of 

solutions, when they have been soiled by the discharges of the 

lick. 

Disinfection of the Person. Labarraque's solution, diluted with 

ity parts of water, is a suitable disinfecting solution for bathing the 

iHlire surface of the body of the sick, of convalescents, or of those whose 

take them into the sick-room ; or a [ per cent, solution of chloride 

'lime, or a i per cent, solution of carbolic acid, m.ay be used. 

The Interna tiunal .Sanitary Conference of Rome gives the following 

itions with reference to the disinfection of the body after death from 

iholera : 

The body should be enveloped in a sheet saturated with one of 'the 
ing disinfecting solutions,' without previous washing, and should at 
ince be placed in a coffin." 

We see no objection to washing the body, if the strong solution of 
;hlorlde of lime is used for this purpose. Washing with water would 
:essitate the careful disinfection of the water and cloths used for this 
lurpose, and of the hands of the attendants. As the odor of chlorine or 
tf carbolic acid would be objectionable under certain circumstances, we 
:e no good reason for insisting upon the use of these agents, rather than 
the odorless solution of mercuric chloride, which, in the proportion of 
; looo, would no doubt be equally eiTectivc. But when there is an 
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odorof decomposition to be iieiitrnlized, the solution of chloride oflime 
11 have a decided advantage on account of its deodorizing propertie 
Dhinfectton of Clothing and Bedding. The cheapest and hcst way 
of disinfecting clothing and bedding, which is not injured hy tiic ordinary 
operations of the laundry, is to ininierse it in boiling water for h.ilf na 
hour or longer. Il shoidd be placed in boiling w.iter as aoon as reniovcd 
from tlie person or the bed of the sick, and if it is necessary to remove 
the articles from the room in order to accomplish this, they should be 
wrapped in a sheet or towel tlioroiighly saturated with a disinfecting so- 
liillon. If it is impracticable to disinfect such inltcted clothing and bed- 
ding immediately by boiling, it will be necessary to immerse It in one of 
t!ie following disinfecting solutions, in which it should be left for four 
hours: Mercuric chloride, i ; 3ooo; or the *' blue solution" of this suit anti 
sulphate of copper, diluted by adding two fluid ounces of the concen- 
trated solution to a gallon of water ; or a a per cent, solution of carl.iolic 
acid. The solution of chlorinated lime {z per cent.) may also be used, 
but we gise the precedence to the first mentioned solutions, because of 
the bleaching properties of this solution. The blue solution does not in- 
jure clothing, and is to be preferred for domestic use to a simple solution 
of corrosive sublimate, which in the concentrated form is highly poison- 
ous, and without odor or color. When diluted as directed, this solution 
may, however, be used without danger cither from absorption throu-rh 
the hands, or by drinking. The metallic taste of the diluted solution 
could scarcely fail to prevent a fatal dose from being swallowed iicci- 
den tally. 

For outer clothing, and other articles which would be seriously injured 
by immersion in boiling water, the best disinfectant is steam. Exposure 
to steam at 100° C, (213° Fahr.) for half an hour would be equivalent ts> 
exposure in boiling water for the same time, if the clothing is hung up io 
such a manner as to be fairly brought under tlie action of the disinfecting' 
agent. To be certain that the steam does not fall below this tcmperatui^ 
in the disinfection chamber, a thermometer must be placed in a corner of 
the room, at a distance from the point of entrance of the steam, or in an 
aperture from which the steam escapes. This should mark at least 100° C. 
for half an hour before the disinfection can be considered complete.* To 
accomplish this, it is evident that the steam must come from the gener- 
ator at a higher temperature, or, in other words, must be under pressure. 
It must be remembered that the destruction of spores is the most dlfE- 
cidt test of disinfecting power known, and one which excludes the u 
carbolic acid, sidphur dioxide, and otlier agents which enjoy the c 
dence of sanitarians, and which have been proved by laboratory- experi- 
ments to destroy pathogenic organisms in the absence of spores. There J 
is good reason for the belief that dry heat and sulphurous acid gas n 
be safely substituted for steam for the disinfection of the clothing of pa- ' 
tients with cholera, yellow fever, and small-pox, and probably in several ( 



other ir.fecti'^us d:>e;^>es (*-:::or;>or;iI fever. er\ s'lx^la^i, v!;phiher!,i i -^^^ -«^^i 
scarl;.l lever j ?* • 

As J]>:nfeciiv n 1 v stc.i:n \vi!i inn:re cen;j:n articles, .:Vv %c\?/r4'>a\ iH* 
us^ I :is ;i si:b<:i:;::j f^'^ r.iei<r hear. Init in I'.^is case a tem^vv.iixire v^f .;l 
L*:l^:: I lo" C. \ z'^o' Fahr. K m.iint.unev! f^r iwo liours. will ';v vcoi::^Vv;. 
In the use ofihv he:;t. even greater care is necessary that the a*:\lcs to 
I'C '.lisiniectetl are treelv ex:>oseJ, — that is. nvM place J* in the o\c:i in *M:n- 
dies, or piled one upon another, bur tVeely suspeniiet! in the v'isinfcctlni; 
chainher. For it has been shown bv careful iv convhicteJ e\iwi;nents 
ti^.at the penetratiniT power of dry heat is very sKh^hl, A properly con- 
structed disinfectiv^n oven, such as that of Ransom.* will be requirexl if 
dry heat is to be used. 

As the appliances for disinfecting with steam or with ilry heat arc 
son^ewhat expensive, tliese a<::ents are not likely to supplant, tor general 
use, the time-honored practice of finnij;jation with, subphurous acivl i::as. 
This method of disinfection commends itself because of the clieapness of 
the material used, and the facility of its application. Sulpinir dit>\ivle is 
a less reliable disinfectant than steam or drv heat, but wlien the nece>sarv 
conditions are observed there is no doubt of its utility ; and the tV.ct that 
it does not kill the spores of anthrax and of other bacilli is no reason t'or 
rejecting an agent which has been demonstrated by experience to be one 
of great value, which has been provetl by laboratory experiments to be 
fatal to pathogenic organisms in the absence of spores, anil to destroy the 
infecting power of vaccine virus. But in using this agent the ct^iulitions 
of successful disinfection, which have been established by experiment, 
should be borne in mind. The room which is to serve as a disinfecting 
chamber must be very thoroujrhly closed : every crevice and key-hole 
should be carefully stopped with cotton, or by fastening paper oyer it. 
Even this precaution will not prevent the rapid escape' of gas from cracks 
around doors, windows, etc. It is therefore desirable, when practicable, 
to use a disinfecting chamber which can be hermetically closed. The 
articles to be disinfected must be very freely exposed, and should never 
be thrown into the room in bundles, or piled one upon another. We 
concur in the recommendations of the committee on disinfectants of the 
American Public Health Association, as to the amount of sul})hur which 
should be burned, and the method of ertecting its complete combustion : 

'' To secure any result of value, it will be necessary to close the a|^Mrt- 
ment to be disinfected as completely, as possible, by stop|)ing all a|)ertures 
through which gas might escape, and to burn at least three pounds of 
sulphur for each thousand cubic feet of air-s])ace in the room. 'I'o secure 
complete combustion of the sulphur, it should be placed, in j)ovv(ler or in 
small fragments, in a shallow iron pan, which should be set upon a 
couple of bricks in a tub partly filled with water, to guard against fire. 
The sulphur should be thoroughly moistened with alcohol before igniting 
it." 2 

1 British Medical J ournal^ Sept. 6, 1873, P- 274. 
'i Preliminary Report, 1. c, p. 427. 
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Finally, we would remark, that in the absence of suitable appliances 
for disinfection, and in general when the infected articles are of little 
value, consumption by fire furnishes the readiest and safest method of 
disposing of such articles. 

For articles of value, such as upholstered furniture, etc., which would 
be injured by any of the processes heretofore recommended, free exposure 
to the air (aeration) for three or four weeks is directed by the committee 
on disinfectants of the International Sanitary Conference of Rome. The 
same committee directs that '' objects made of leather, such as trunks, 
boots, etc., should be destroyed, or washed several times with one of the 
weak disinfection solutions," — carbolic acid 2 per cent., or chloride of 
lime 1 per cent. 

The means heretofore recommended for the disinfection of woollen 
clothing, blankets, and similar articles will not be sufficient for soiled 
mattresses. As a rule, they should be opened, and the contents disin- 
fected by steam or by dry heat, with subsequent free aeration, and the 
cover should be washed in boiling water after treatment with a disinfect- 
ing solution. 

Disinfection of the Sick- Room. Every effort should be made to 
prevent a room occupied by patients sick with an infectious disease from 
becoming infected. Carpets, stufied furniture, curtains, and other arti- 
cles difficult to disinfect, should be removed at the outset. Indeed, noth- 
ing should be left in the room which is not absolutely required, and all 
furniture and utensils should be of such a character that thev can be 
readily disinfected by washing with boiling water or with a disinfecting 
solution. Abundant ventilation and scrupulous cleanliness should be 
maintained, and a disinfecting solution should always be at hand for 
washing the floor, or articles in use, the moment they are soiled by infec- 
tious discharges. For this purpose a solution of chloride of lime may be 
used (4 per cent.). 

It is impracticable to destroy infectious material in an occupied apart- 
ment by means of gases or volatile disinfectants, for to be effective these 
must be used in a degree of concentration which would make the atmos- 
phere of a room quite irrespirable. These agents are therefore useful 
only as deodorants. They are all more or less offensive to the sick, and 
will seldom be required, even as deodorants, when proper attention is 
paid to cleanliness and ventilation. 

Daily wiping of all surfaces — floors, walls, and furniture — with a cloth 
wet with a disinfecting solution, is fo be recommended. For this pur- 
pose a solution of chloride of lime (3 per cent.), or of carbolic acid (2 
per cent.), or of mercuric chloride (i : 3000), may be used. 

By such precautions as have been indicated, the infection of the sick- 
room may be prevented, especially in those diseases, such as cholera and 
typhoid fever, in which the infectious agent is not given off' in the breath, 
or from the general surface of the body, of the sick person. In small- 
pox and in scarlet fever there is greater danger that the infectious agent 
may remain attached to surfaces in the room ; for the atmosphere be- 
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comes infected wiili purUcli-'s given off IVoiii the smfiici- of the patient's 
body. 

As already stated, the atmosphere cannot be dishifected white t3ie room 
is occupied. There is much less reason for disinfecthig it when the pa- 
tient hiis been removed, and it is much simpler to renew it by throwing 
open the doors and windows than to attempt to disinfect it. Indeed, 
the.fe will be nu inJectinns particles to destroVi except such as are dis- 
lodged from surliices. window ledges, etc., where ihey have settled as 
dust while ihc room was occupied ; and if the precautions nbove recoiu- 
mendcd have been taken, the danger of such reinfection of the atmos- 
phere will be reduced to a mininiinn. 

Disinfection of the vacated room, then, consists iii the destruction of 
bU infectious particles which remain attached to surfaces, or lodged in 
crevices, in interstices of textile fabrics, etc. The object in view may 
be accomplished by thorough washing with one of the disinfecting solu- 
tions heretofore recommended; hut most sanitarians think it advisable, 
first, to fumigate the room with sulphur dioxide. Tbis practice is to be 
recorumended. and the directions given by the committee on disinfectants, 
■lr«ady quoted, should be followed (3 ibs. of sulphur to i.ooo cubic feet 
X>f air space). At the end of from twelve to twentj--ibur hours, doors and 
■windows should be opened, and the room freely ventilated. After this 
fiimtgation, all surfaces should be washed with a disinfecting solution 
(chloride of lime 2 per cent., carbolic acid z per cent., or mercuric 
' chloride i : 1000) , and afterwards thoroughly scrubbed with soap and hot 
T water. Plastered walls should be white-washed. The fumigation rec- 
mmended is especially important in the case of rooms, the walls of 
ch are covered with paper, and in rooms from which curtains, car- 
, etc., have not been remoyed ! and under these circumstances it 
w will, as a iTile, be advisable to repeat the fumigation a second or even a 
I dliird time. The process is inexpensive, and the old saying that " What- 
L^?Fer is worth doing at all is worth doing well," applies with especial 
[|lft>rce to the use of disinfectants. Excessive precaution can do nu harm, 
lout the inefficient use of disinfecting agents, which results from indifler- 
nce, or from ignorance of the precise \-abie of the agents relied upon, 
%ey be disastrous. 

disinfection of Privy Vaults, Cesspools, etc. The contents of privy 
%{lits and cesspools should never be allowed to accumulate unduly, or to 
~!uiome ofl'ensivc. By frequent removal, and by the liberal use of anti- 
such necessary receptacles of filth should be kept in a sanitiiry 
indition. The absorbent deodorants, such as dry earth, or pounded 
ircoal, — or the chemical deodorants and* antiseptics, such as chloride of 
nnc, sulphate of iron, etc., — will, under ordinary circumstances, prevent 
1 places from becoming olTensive. Disinfection will only be required 
when it is known, or suspected, that infectious material, snch as the de- 
Ktions of patients with cholera, yellow fever, or typhoid fever, has been 
rown into the receptacles, which are especially dangerous, because they 
jady contain pabulum suitable for the development of the germs of 
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these diseases. Mercuric chloride commends itself especially for the 
disinfection of such masses of material, because, even if any germs 
escape immediate destruction, they will fail to multiply in the presence 
of this potent antiseptic. The chloride of lime solution, on the contrary, 
is preferable for use in the sick-room, because of the promptness and 
certainty of its germicide action and its deodorizing power. But it has 
the disadvantage, where large masses of material are to be disinfected, 
that it is itself destroyed by contact with organic matter ; and that if 
there is a surplus of infectious, material after the disinfecting solution has 
been neutralized, this will be as potent for mischief as a larger quantity 
would have been. 

Mercuric chloride should be used in solution^ in the proportion of 
"one pound for every five hundred pounds — estimated — of fecal matter 
contained in the vault. ^ All exposed portions of the vault, and the 
wood- work above it, should be thoroughly washed dowm with the disin- 
fecting solution."^ 

The subsequent daily use of a smaller quantity of the same solution 
would ensure the continued disinfection of fresh material thrown into the 
vault. Or chloride of lime in powxlcr may be freely scattered over the 
contents after the first disinfection with mercuric chloride. A diluted 
pow^der, made by mixing one pound of chloride of lime with nine pornds 
of plaster of Paris, or of clean, well dried sand, may be used for this pur- 
pose. This is more easily spread about, can be used more economically, 
and is sufficiently strong in chlorine for practical purposes. As chloride 
of lime is an excellent deodorant as well as a disinfectant, such a powder 
commends itself for general use in open privy vaults and cesspools, not 
only during the prevalence of epidemics, but at all times when they give 
evidence of being in an unsanitary condition. 

Hospitals, The directions already given in regard to disinfection of 
the sick-room and its contents apply as well to hospital wards in which 
patients with infectious diseases are treated. In addition to this, it will 
be necessary in hospitals to guard against such infectious diseases as 
erysipelas, septicaemia, puerperal fever, and hospital gangrene. The 
antiseptic treatment of wounds, in connection with a proper regard for 
cleanliness and ventilation, has practically banished these diseases from 
well regulated hospitals. Of the first importance in effecting this are the 
precautions now taken with reference to the disinfection of sponges, in- 
struments, the hands of attendants, etc. 

Instruments of silver, such as probes and catheters, may be disinfected 
by passing them through the flame of an alcohol lamp. Instruments of 
steel, gum catheters, etc., may be disinfected by immersion in a five per 
cent, solution of carbolic acid, or in a i : looo solution of mercuric chlo- 
ride. For instruments and vessels of copper, brass, and tin, boiling 

1 Recent experiments made by the writer make it apparent that the complete sterilization of large 
masses of fecal matter in privy vaults would be a difficult and expensive undertaking, if not entirely 
impracticable. It is therefore of prime importance that infectious material should be destroyed be- 
fore it is thrown into a receptacle of this kind. , 

* Prelim. Rep. of Com. on Disinfectants, 1. c. 
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■Witter, or die carViolie acid soliilion, may be used. Vcwsels of porcelain 
•or glass m;iy be disitifcctcd by hcut. or by cither of the disinftcfing solu- 

Jtions mentioned- Spoagts should be Iwpt ptTmanciitly in oneoftlie dis- 

prlbctinj; solutions, or. what is better, intiy be dispensed witli eiitirt-ly J<jr 

the clonsin^; of wounds. In pbce iif tbem. irrigiitlun with a disinfecting 

K-Aolution may be resorted to, or the disebargcs niny li^ wiptd iiway with 

liEOmc chenp iibsorbent mnterial which can be burned Mftcr having been 

tHUe used. 

pBticnts in Iiospitals. with infectious diseuses. will of course be kept in 

■isolated wards. Everything which comes from such a ward should be 

|[lUinfected. and the immcdiiite attendants rjf the sick should not be 

t^Unwed to visit other' parts of the hospital without first changing their 

toter clothing for a recentlv disinfected suit, and washing their h.inds in 

Idifiinfecting solution. When relieved from duty their underclothing 

also be disinfected; and they should take a complete bath with 

:he w^eak disinfecting solutions heretofore recommended, 

■Evra-y hospital should he provided with a steam disinfecting apjMratijs, 

r wfith an oven for disinfection by dry hcnt. 

infei-.ihn of Water and Articles of Food. The disinfection of 
tiuhing- water on a large scale, in reservoirs, wells, etc., is inipractica- 
But it is a very simple m.itler to disinfect water which is suspected 
f being contaminated with the germs of cholera, typhoid fever, or any 
thcr disense transmissible in this way. This is readily accomplished by 
eadv stated, all known disease germs arp destroyed by 
(iJing temjJevature maintained forhalt'an hour. The importance of 
jCBution during the prevalence of an epidemic of cholera or of 
J fever cannot be over-estimated, when the water used for drinking 
B conies from an impure source, or is liable to tonlamination by 
jhargca of patients sutTeriiig from these diseases. Those ailiclcs 
S,and especially milk, animal broths, etc., which might serve as 
a for disease germs, shoidd. during the prevalence of an epidemic, 
^d hnt a short time before they .tre eaten. And such food, if put 
; hours after it has been prepared, should always be again 
(ed to a boiling temperature shortly before it is served. Food 
■vidcnce of commencing putrefaction is unfit for use, and in 
e of epidemics is especially dangerous. 
I Disinjeclion of Ships. It should be the aim of a physician attached 
I passenger ship, or of the master of a vessel having no phvsician on 
1, to prevent the vessel from becoming infected wlien in an infected 
fprti or when cabcs of infectious disease occur on board. This is to be 
pSumplisbed by keeping the ship clean ; by disinfecting suspected arti- 
^M* and especiallv the soiled clothing of passengers, before they are 
n board ; by the isolation of cases of infectious disease which 
loard ; and by the thorough execution of those measures of dis- 
a recommended for the sick-room. When a case of cholera or of 
g fever occurs upon a ship at sea. it cannot be taken as evidence 
icl is infected unless at least five days have elapsed since the 



person attacked came on board. For he may have contracted the disease 

from exposure at tlie port ol- departure, or in some other locality on sliore. 

When, however, a longer time than this has elapsed, or when several 

I cases develop in a particular locality on ship-board, either siniulianeously 

r sueccssivelv, the vessel must he considered infected, unless it is siiown 

I that the cases are directly due to the opening of i>aggage containing in- 

[ fectcd clotliing. 

In practice, the sanitary officials at the port of arrival usuuUy tre^t « 
L vessel as infected if any cases of infectious disease have occurred uptm 
f her during the voyage. This is a sufe general rule, which should not 
; departed from unless a consideruble time — five to se\'en days— has 
I ebpscd since the cases occurred, and tiiey can be clearly tr.iced to cxpos- 
; before coming on board. In this case, if the ship is clean and the 
I precaution&r relating to disinfectiun and isolation of the sick have been 
I faithfully executed, the healtli officer may be justified in dispensing with 
I the general measures of disinfection which are required for an infected 

These raeasurcs do not differ from those heretofore recommended for 
lie disinfection of the sick-room and its contents ; but the special condi- 
tions on ship-hoard, and the great interests at stake, make it essential ■ 
I that the execution of these measures should he in the hands of sanitary " 

In the disinfection of ships, fumigation with sulphurous acid gas ii 
measure of prime importance, and is largely practised hy those in chai^- ■ 
of quarantine establishments. The fact that the ship may be almost herr \ 
metically closed, and the escape of g-.ts to a great extent prevented, make« 
this method of disinfection move trustworthy than in the case of dwellings 
and hospitals. The further fact, that certaili parts of the ship n 
cessible for die application of disinfecting solutions, seems to make the 
use of a gaseous disinfectant imperative. 

Disinfection by means of steam, especially of an iron vessel, would no 
doubt he a difficult matter on account of the condensation which would. 
occur from contact with the cool walls of the vessel below the water-line. 
But it will be well to fill the vessel with steam bt-fore introducing the 
sulphur dio\ de for as ilie'*d\ stated, the disinfecting power of this 
agent is much greater in presence of moisture. A well equipped quar- 
antine estibhshment should hi\e -in ipparatus for generating sulphurouft 
acid gas and miettrng it into vessels s this is the most expeditious aJld.'J 
satisfactor'v method ot lumigttmg i ship.' 

An eshLntiU piit of the disinfeUion of a ship will consist i 
thorough cltinsing of tht bilgL The International Sanitary Conference 
of Rome piescribes that the bilge v. iter shall he pumped out and re- 
placed b\ sei witer at least twice "it each disinfection of the vessel,. 
This is verj well so fir as it goes 1 ut we would also recommend thgt ^ 
alter such cleansing the potent diamlectant. mercuric chloride, be adile^') 
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t to the clean sea-water remainiDg in the bilge In the proportion of ore 
I pound to tiie ion of water — estimiiied. In the case of ships saiUllg from 
I potts infected with yellow fever, it would he a wise precaution, after the 
y cleanGing of tlie bilge at the point of departure, to throw the same 
I amount of mercuric chloride, dissolved in salt water, into the bilge, and 
['to add a smaller quantity' of the same solution at intervals during tiie 
I voyage. 

MerchaKdise. Article V, of the Report of the Committee on Disin- 
I fisctantB of the International Sanitary Conference of Rome, says. — - 

"V. Disinfection of merchandise and of the mails is unnecessary. 
\ {Steam under pressure is the only reliable agent for the disinfection of 
f- rags, — les chiffons en gros.) " 

e think diis stitement too broad, especially so far as merchandise is 
kconcemed which has been on board a ship infected with yellow fever. 
I^The poison of this disciise seems to be capable of self- multiplication on a 
■i((>ul ship in tropical latitudes, quite independently of passengers and 
IcKW. And there is ample evidence that even when no case has 
fDCCUrred on an infected ship at sea, those who are engaged in diechiirg- 
B{ng' her cargo afler her arrival in port may be seized witli vellow fever 
lfi:oin breathing the infected atmosphere of the hold. Evidently mer- 
^andise conveyed on such a ship should be disinfected. But it does not 
I necessary to break packages which have gone on board in good 
Condition, and a thorough fumigation with sulphurous acid gas will be 
efficient if the imbroken packages are so distributed as to be fairly ex- 
■jjoscd to the action of the disinfecting agent. To accomplish this, and to 
■i^frectually disinfect the ship, it will be necessary to discharge the cargo 
fit tlie quarantine station. 

1 cannot properly be placed in the same 
, such as agricultural products, hard- 
ds, etc. An exception with regard to 
vith sufficient precision, in the article 
i evidence that small-pox has been not 
and sanitarians are generally agreed 
it would be very imprudent to admit rags collected in or shipped 
i localities infected with cholera or yellow fever, without first sub- 
IMillingthsm to thorough disinfection. The only practical way of accom- 
dlahing this seems to be by means of super-heated steam. To m;,ike 
ms effective, it will be necessary to open the bales, and spread out the 
1 such a manner that they may be freely exposed to the action of 
e. disinfecting agent, or lo inject the steam under pressure into the inte- 
Ipr of the bide through perforated metal tubes, as is practised at the Xew 
I^ork quarantine station. 



! collections of the rag-n 
■category with other merchandisi 
' cotton or woollen gooi 
tlicated, but not stated i 
^l^ich we have quoted. There U 
(quently transmitted by i 
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The state establishes quarantine stab'ons. to guard against tlie introdUQ^ 
tionof infectious diseases of exotic origin; and in enlightened com 
amitary officials, under the direction of the central governmentrtj 
atfltes and munidpnlities, are charged with the duty of guarding tlfl 
lie against such diseases. It is generally recogniKed that this 
accomplished by the isolation of the sick, the use of disinfectants, aiu 
general measures uf sanitary police. 

One way in which the indix-idual may indirectly protect himself agdutKC:! 
such diseases is by using his influence to have this sanitary service pl3ceS> I 
in the hands of competent men, anil in sustainintj them in their efforts Id I 
exclude or stamp out infectious diseases by such measures as liave beeq'J 
demonstrated by science and experience to be efficient for this purpose. , 

But this is not the kind of '* individual propliylaxis " which wu hnW 
to consider here. The question is. What can the individual do to pro-d 
tect himself and those immediately dependent upon hJm, under the vari""! 
ous circumstances in which he may he placed, and especially in the prCK* J 
ence of an epidemic? 

As the advice we have to give will differ greatly according to the dift- | 
ease, we shall pass in review the princip:tl infectious maladies of m 
and shall attempt to give for each such practical instructions as will e 
blc an intelligent person to taite all practicable precautions for hie O 
protection. :md for that of his immediate femily. We have first, bow 
ever, to make some general rem:irks. 

Infectious diseases are contracted by contact with t4ie sick, throt^ 
the medium of infected articles, — " fomites," — or by exposure in infectedl 
localities. 

The evident general rule of prophylaxis is. therefore, to avoid all (tfj 
these sources of infection ; but there are circumstances in which tliis isf 
either impossible or unjustifiable. Duty calls the physician and thdrl 
nurse into the sick-room, and no argument based upon self- protect! OB; ■ 
can keep the devoted mother from the bedside of her sick child, or the | 
wife from giving her personal attention to her husband, or the husband I 
to his wife, when stricken by pestilence. Humanity requires that during I 
an epidemic the sick sliall he cared for, the dead buried, and tlie fou! places ■ 
cleansed. All this calls for the active and intelligent efforts ofpersotlga 
who have the courage to face danger, and not only of those (viio by thvl 
profession ar^ necessarily brought in contact with the sick, — phys^^a 
clans, clergymen, sanitary ofBcials, nurses, — but ofien, also, of voIuia*'f 
teers ; for, during the prevalence of an epidemic of cholera, or of yellow 
fever, the number of physicians and trained nurses within the infecte(tij| 
area is commonly insufficient for t!ie care of the sick. 

The history of epidemics shows that brave men and women are to be ) 
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I finind in every civilised country, who are willing to volunteer for such 
I perilous duties \ and also that physicians, and those whose legitimate duty 
I it is t'l ca.re for the sick, very rarelv desert their post in time of danger ; 
I but tlie mortality among these brave men and women who stand by tlieir 
I gun&. and among tlie volunteers who go to their assistance, is often very 

■ great. There is a wide-spread notion among people not ^miliar with 
the Gtcts. that doctors enjoy a certain immunity from infectious diseases. 
not possessed by otlier people, and that tlie absence of fear is a safeguard 
against infection. Such a supposition is without foundation, and is an 
insult to the brave men and women who fall at their post of duly in every 
epidemic. Courage is no more a protection against disease germs timn 
against bullets. It is true, that in epidemics, as in war, the skulkers a 

I cowards often run into danger which the men in. the ranks escape. The 

I rashness which results from ignorance or from thoughtlessness ia r 

I courage, any more than the prudence which avoids danger when there is 

I no good reason for facing it is cowardice. Those who rasldy venture 

I within the lines drawn by an epidemic, in the pursuit of business 

I pleasure, on the supposition that they will escape the prevailing disease 

I because they are •• not afraid," often fall victims to their unreasoning 

I temerity, and not infrequently beat a hasty retreat, with blanched face, 

I when they are brought direcdy into the presence of the sick and the dying. 
B Our advice to the brave is. Do not put your trust in your courage, for 

\ it is no armor against infection. Rely rather upon those precautions 

I which science arid experience indicate as best suited to the special cir- 

k fiumstances in which you may be placed, and do not hesitate to retreat 

I "before an invisible foe, when you are not required by considerations of 

I duty to remain upon the field of battle. If your services arc not required, 

I you are simply in tlie way ; and if you fall ill, you add to the labors of 

I those who devote themselves to the care of the sick. And to [he timid 

I we would say. Let not your fear control your actions, but look the cir- 

I cumstances fairly in the face, and be guided by reason and knowledge, 

■ or by the advice of those competent to decide for \-ou, A premature 
K fligbt may bring you into ridicule, or into greater dangers than those you 
1 flee from. Do not let your fear? exaggerate the fticts, and weigh these 
I in the balance of vour reason, and not of your apprehensions. The fact 
I -that Judge A or Col. B has fallen a victim to cholera or yellow fever is 

■ no more a reason for deserting your home, than is the fact that the hum- 
I , blest citizen of your town has died from the same disease. 

I If courage is no protection against infection, it cannot be denied that 
I fear, in the presence of the infectious agent, is a predisposing cause which 

■ frequently determines an attack, and which may turn the balance in 
I ftvor of a fatal result. The depressing effect of fear is well known, and 

■ .xll influences which reduce the vital resisting power of the individual 

■ *jfiiredispose to an attack when an epidemic is prevailing. 

■ Other predisposing causes of a general nature are those conditions of 
I/- i^DJeebled resistance which result from ill-health, venereal and bacchana- 
Ljian excesses, etc. 
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I Of all these, it is probable that excessive indulgence in intoxicating 
I drinks is the most potent factor in swelling the mortality returns during 
I the prevalence of pestilential iliseases. This predisposing cause nets in 
\ several different ways. The individual whose reason is befuddled by 
' drink, stumbles stupidly into all kinds of danger. He is " not afraid" 
to sleep upon the ground, exposed to the night air, when yellow fever is 
prevailing, or to quench his thirst with water which a prudent qian 
would reject ns unfit to drink in the presence of cholera, or to wrap him- 
\ self ill a blanket w^hicb has recently been in use by a patient with small- 
I pox. Again : the debility, often attended with digestive derangeineuti 
I which follows a recent debauch, constitutes a most favorable condition 
for tlie reception of the germs of cholera, of yellow fever, and of infec- 
tious diseases generally. Those who use intoxicating drinks habitually, 
but within the limits marked by that mental aberration or loss of reasoa 
\ which constitutes intoxication, are less subject to infection than the man 
who is suffering from the effects of a recent " spree." But if they have 
any organic disease of the stomach, the kidneys, or the Hver, as a result 
of their habits, this constitutes a predisposition to be attacked, and is & 
\ very serious complication when an attack is developed. 

Persons suffering from chronic wasting diseases, profuse discharges, or 
recent hemorrhage, are especially liable to become the victims of an in- 
fectious disease during its epidemic prevalence. The same is tnae of 
those whose vital resistance is below par from insufficient food, or from 
the continued respiration of vitiated air, crowd poisoning, sewer-gas 
poisoning, etc. 

In addition to the predisposing causes mentioned, which furnish indi- 
cations of more or less value with reference to individual prophylaxis, 
there are individual and race differences in susceptibility to certain diS' 
eases manifested by those who are in perfect health. One man may be 
repeatedly exposed to an infectious disease without falling sick, while 
another may suffer several attacks of a disease, such as small-pox, in 
which one attack commonly confers immunity. Race differences in sus- 
ceptibility are shown in the relative immunity of the negro from tbe 
effects of the yellow fever poison, and the great susceptibility of the same 
race to 5 mall- pox. 

We shall now consider in detail the question of individual prophylaxis 
against certain infectious diseases, w^hich, by reason of their fatality and 
occasional wide-spread epidemic prevalence, seem entided to special 
' attention in an essay of this nature. 

Cholera. In Asiatic cholera the danger of infection from association 
with the sick, in the capacity of nurse or physician, is very slight. This 
is amply demonstrated by experience. On the other hand, laundresses, 
who do not come directly in contact with the sick, but who handle cloth- 
ing soiled by their discharges, are liable to contract the disease. By far 
the greater number of cases, howe\'er, result from exposure in infected 
localities, and from drinking infected water. Outside of the area in India 
where cholera prevails as an endemic disease, localities become infected 
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and the wnter-supply contaminated as a result of the inti'oduction of 
infectious material frum previously infected localities, either in fomites, 
' or through tlie medium of the discharges of tlic sick. These facts fur- 
nish the indications for indi\-iduyl as well as for general measures of 
prophylaxis. 

In tiie sick-room the precautions to be taken are, to keep the room 
clean and well ventilated, to disinfect the discharges of the sick and all 
.soiled articles as promptly as possible, and to wash the hands in a disin- 
fecting solution when they have been in contact with the patient or with 
soiled clothing. Attendants should not take their food in the room occu- 
pied by (he sick, and should not drink liquids which have been e.\posed 
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The general directions relating to diet, driuking- water, etc., which we 
shall shortly give, apply to the attendants upon the sick, as well as to 
those at a distance from them; and it should be remembered, in the 
interest of the sick, that these attendants do not run any special risks 
D^ond those to which all persons within the area of infection &te es- 
posed. Indeed, we may go further, and say that tlicy run far less risk 
when they are in a well regulated hospital and under intelligent supervi- 
^on, than do those persons who dwell in the localities outside of the hos- 
pital from which the cases under their charge have come. 

Attendants upon the sick should have their meals at regular hours, 
Bhould not be deprived of a fair allowance of sleep, and should never be 
.allowed to become exhausted by protracted vigils or excessive Gitlgue. 

When cholera has been introduced into a country and is extending its 
limits from day to day, one of the first questions which will present itself 
to those who are able to change their place of residence will be, whether 
they shall attempt to keep out of its way, and if so, where it is best to go. 
The answer to this question must depend very much upon circumstances. 
Those who are unfortunate enough to live Jn a citv or town which has 
a bad sanitary record, which is not provided with an efficient health 
depaiirment, or docs not provide money to enable the officers appointed 
to do efficient work, had better decamp in good time, so as to evade the 
(be entirely, or to meet it iLpon a field more favorable for defensive opera- 
■• tions. There should be no stampede, and no running away in haste, 
without any definite idea of why iind where. The time to go is before 
^the disease has fairly obtained a lodgment. Consider that if the season 
snot far advanced, and the town is in an unfavorable sanitary condition. 
^ere is every reason to anticipate that the first cases will be followed hy 
Itsevere epidemic, and decide at the outset wliether you will put your 
. order to stand a siege, trusting to well considered measures 
f hidividual prophylaxis, or whether you will beat a masterly retreat in 
i of the first assaults of the enemy. Those who vacillate in the 
lope one day that the epidemic is on the decline, and in tire fear the 
1 that it will sweep evervthing before it, in the end verv often stav. 
n they could just as well have gone, and at Ihe same time neglect 
e precautions which they should have taken at the outset if thev h.id 
l-^cided to stay. 
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To those who are unable or unwilling to dosert l)icir homes, we would' ] 
eav. thfit xvlieti proper precautions are Liken the danger is rL-ally not very I 
great, and that sanitarians look for the day when cholera will be pracd- * 
caliv banished from civilized countries. See that vour premises are in 
good sanitary condition, and do what you can to indui;e your neighbors I 
and the aulhorilies in your town to prepare for the storm. Look cspe^ ] 
daily after the plumbing of your houses, and if there is a cesspool or a, | 
privy v.iult upon your premises, see that it is kept in good condition by 
the use of antiseptics and deodorants.^ Above all. be sure that no food I 
comes int^i) your house except such as is sound and good, and tliat the ] 
drinking-wiiter used by 3'our family is beyond suspicion. Well-water i a 
always open to suspicion, and in general, during the prevalence of chol- 
erj, it will be advisable to boil all -j.\iteriised for drinking furposcs. \ 
This is a prophylactic measure of prime importance, and thtn-e is good j 
reason to believe tliat if faithfully executed it would, to a great extent. 
Iim;t the ravages of the Asiatic pestilence. Tea and coilee recently made 
can be taken with impunity. Milk, during the prevalence of an cpidemlCt 
should be boiled before it is used as food. Mineral waters, if bottled at 
places distant from the infected area, may be drunk in moderation. A j 
moderate amount of sound wine, which was bottled prior to the epi- 
demic, may be permitted to those who are in the habit of using k. 
Those not in the habit of using stimulants should not resoi't to their use 
during tiie progress of an epidemic. Those accustomed to them should 
restrict their libations within moderate limits, and will find a little br^ndjr 
and soda, or Appolinaris water, to be better than wines, and especially 
than the acid wines, which are apt to derange the digestion. 

Food should be plain and well cooked, and should be tiken in moder- 
ate quantities. Intemperance in eating is quite as bad as intemperance 
in drinking. Soups, meats, and vegetables should always be served hot, 
and should not he put aside for a future repast, or, if served a second time, 
shoulfi be brought to the temperature of boiling water shortly before they 
are eaten- Pastry and rich puddings, and all coarse and indigestible 
meats and vegetables, are to be avoided. Sound, ripe fruit, which has 
been brought to the house with the outer skin unbroken, may be eaten 
in moderation by those who know by experience that it agrees with them. 
It should be carefully washed before it is eaten. Melons, cucumbers, 
unripe apples, peaches, or pears, acid fruits generally, and. iu short, all 
those articles which are known to give rise to digestive derangements in 
the absence of cholera, would better be banished from the supply-list dur- 
ing the prevalence of this dis^-ase. 

Next to the precautions relating to food and drink, we would place 
those relating to personal habits and clothing. The bowels should nut 
be allowed to become constipated, and, on the other hand, any tendency 
to diarrhcea should at once receive attention. This is a matter of the 
greatest importance, and, indeed, is second to none other in individual 
prophylaxis. Absolute rest, a light diet, and a dose or two of chloro- 

' See Part First af Ihii essay for details relalinj lo the uae of these agents. 
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dime, or of Hope's mixture, or of any approvoil combination of ^n opiaV 
and an astringent, wiil u>iinlly suffice to control a slight vManluva* own •: 
it is of a choleraic character. 

The clothing should be suited to the season* hut jjroat caix» must Iv 
taken that it is warm enough at all times to pievent the body (www bo- 
coming chilled. A broad flannel belt worn about the abdomen in locon^- 
mended by some physicians of experience, and maybe uselnl. Hallis 
should be taken at frequent intervals, but should not In* too ])rolon^ed or 
too cold, and should be followed by a vigorous rubbinj; of the Hiniace, \\\ 
establish reaction. Excessive exercise and fati;^uing labor t>r nil UindH 
are to be avoided. Ono should nover feel ** done up,'* as a result of Iuh 
exertions in the way of business or of pleasure, for the hissiliKh; n'snhin;; 
from over-exertion, like that which results from fear, ))n*(li4])ri.m'M to ini 
attack. Mental depression is, so far as possible, to be avoid(M| : ^rii'l', 
despondency, and " carking care** are recognized as predisjxminj^ catmeH 
in cholera and in other infectious diseases. 

The use of " sulphuric acid lemonade" — that is, of pure water acidu- 
lated with this acid and sweetened to taste — has been recouinicridfid an a 
prophylactic, and there is some evidence in favr>r of its uscfi]ln<s«t. VV'<: 
would not advise its indiscriminate use, or tliat of any othrrr propiiyI''ictIr, 
of this nature. When cholera has made its appearance in a dwrllin^ or 
in a public institution, the inmates may be given this, to tiie <;xclM',ion 
of all other drinks. 

ydloiv I^ever. This disease, like cholf;ra, is c^fntrarjfA in infected 
localities, rather than bv contact with the .sick. Indeed, it is rar^;Iv. if 
ever, communicated di recti v ];v a sick persor; t'> hi-, artftnd.ir:'.-,. fn in- 
fee ted places the poison seems to ];e given orffror.'; :!.:; v.:'.. '".r from col- 
lections of decomnosini:^ or;ranic matter, and v/:j ".-.ivr; r.o -i.-:r'!:-.!.::^'-r/i«'J»:ni.« 
that it is com m un icated t ! ; ro i vz\\ trie r.n O'- ! i m rn ', f :*,'';• : '; ■• i .*! r. a' : .-. -s- \y < ■* r . 
The history of ep:d^:m:cs of tl.is diseav:; -.>..-. s :>.j: •\i :x-::. :: •^'.^ii:'l^* a 
lodgement in ii city or t'^-vn 'v!.= .\\ is ::; :ir\ i:^■/■:^!".•r ^.^•^ W'-'.-"- ,' \ ••^•irh- 
eni Ii.titU"ics a^ i d:-r:r.;( t!.;; surriir^er j-:./:."'.:.^, 'r. *ir.:-:i:.' "■.♦ \:\ ^nd 
invades n^w I^:ul:i: ;=: s:;r;:i;/!y .^i: ;.-irj: :. 
until the wea.*l»-:r \i^::,'- /:.-'.■-. ^o-r;;,.;r.':r'- ■;".; 
who remain in ari ir.f;',Vj': ::r-;'j. :.-."■- ;. 

T 

are alrr.ost Crbi'Tair. :.o :.">;-. ".ra :*. t.'.r; ■■i.-o.^ -.:. 
the wav of ::-;-];-■ ':;.j I - r'-io.'.' invi.i \\::'r. :-. 

«Lt. \— -G'JC A. -J ■^•: . ^ ■■; , ^.., ■/. ,..r: .V : . 

F-.-". r |;i'>;r" " ' . • .■•■-• ■*'ii-' -' " ■ -.--'*■ > ' - - -■- •- .■ - ■■' ^ - 

- r - -... . 

T" ■ ,v ■/■•,• I* » _■-■•:." •• - - ^ - -, -• - -, - - - •.«..... 

a- !"•■- 1- »•■ ■• ,-•; "..■... r-, . • - • .- • ■ \' ' ■■■i^iV" ■ ""l Mll'i.r- 
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when such local cases occwr In the vicinity of the wharves where vessels 

from infected ports discliarge their cargoes, or in sailors' boa rding-lio uses, 
etc., it must be taken as tvidence that the disease has effected a lodge- 
ment, and that infected centres have been established, from which an 
epidemic will in all probability be developed, if the season is favorable 
and the city in an insanitary condition. 

An epidemic is not developed so rapidly as in the case of cholera, but 
the disease usually extends its limits in a very deliberate way, and while 
it is ciainiing its victims in one section of a city, other sections in the im- 
mediate vicinity may be quite healthy.' But Uie territory invaded remains 
infected until cold weather puts an end to the epidemic. Frequently it 
happens that no new cases occur in an infected area for several weeks, or 
■even months, for the simple reason that all those who remained to do 
"battle with the pestilence have suffered an attack or are protected by a 
previous attack. The epidemic has ceased for want of material, but the 
infection remains, and will manifest itself if unprotected persons venture 
v/ithin the infected area from a mistaken idea that there is no more dan- 
ger because there are no longer any cases. 

In this disease, then, the most important point in individual prophylaxis 
is lo keep away from infected localities, and from those places where the 
disease is epidemic, — e. g., Havana, Vera Crun, Rio Janeiro, — diu'ing' 
the season of its prevalence. Very many lives ha^'e been sacrificed b}' a 
misplaced confidence in the protection which courage is supposed to af- 
ford against this disease, ''lam not afraid," says the merchant whose 
business calls him to an infected city, or the sea-captain who wishes to 
obtain a cargo of sugar in Havana during the summer months. But not \ 
being afraid does not prevent such persons from being attacked, and the 
mortality at Havana among sailors from northern latitudes is very great 
There is a tendency in places where the disease is endemic to underrate 
its malignity, and to ascribe every fatal case to some fault on the part of 
the unfortimate victim or his attendants. He was " frightened to death," 
or ■' was not properly nursed," or he was ••imprudent," etc., etc. The j 
mortality is no doubt largely influenced by these secondary causes, byt 
yellow fever is a malignant disease, which imder the most favorable cir- 
cumstances is very fatal to unacclimated strangers within the limits of its ' 
endemic prevalence, and which in its epidemic extension in new territoiy 
claims from 30 to ^o percent., or even more, of those who fall sick, as its 
victims. Tliis being the case, we repeat our advice to all those whose J 
duty does not require them to stay on the field of battle, to make an OV' ] 
derly retreat to some place of safety. 

The precautions relating to food and to personal habits do not di&r 
materially from those recommended in the ease of cholera. The diet ] 
should be simple, and excesses should be avoided. Less care will bo. 
necessary with reference lo the use of fruits and vegetables ; — indeed, they | 
are rather to be recommended, as better suited than animal food to the j 
warm latitudes in which this disease prevails. Constipation should, 
above all things, be avoided ; and if there is evidence that the functiontj 



^^^Be liver or kidneys arc imperfectly performed. Buibible niedicadon 
^^Kdd be resorted to. 

^^Hnere is no speciiil danger from the use of water, if it >s from a Bource 
^^Hpb ensures it from coutnmination with organic impurities. Spirituous 
^^RorSi if used at nil, should he taken in great moderation. Nothing is 
BpM'e likely to develop an attack th.-m alcoholic excesses, and the habitual 
drunkard is almost doomed to death if he falls sick with this disease. 
■Exposure to Uic direct rays of the sun, excessive fatigue, and venereal ex- 
cesses are all predisposing causes which it is within the province of in- 
dividual pnipiiylaxis to avoid. Exposure to the night air, and especially 
deeping out of doors near the ground, is recognized by experienced 
physicians in yellow fever regions as an inviLitJon to an attack. Great 
csre should be taken to avoid chilling of the body, and it is well to sleep 
as far from the ground as possible. The Creoles of Louisiana and of the 
West Indies generally insist upon closing the windows of a sleeping-room 
At night. 

The mortality among natives of tropical climates, and especially 
Among those whose habits are good, and who are accustomed to a frugal 
' mode of life, is very much less than among the natives of northern lati- 
' tudes. when these come, without any previous "acclimation," within the 
fafluence of the yellow fever poison. Those who are habituated to life 
in the extreme South enjoy a certain immunity from t!ie effects of the 
-Jjoison, which Is shown by a low^er death-rate rather than by any exeinp- 
■ tion from being attacked. One attack of this disease, as a rule, confers 
immunity from a subsequent attack. 

Individual prophylaxis in an infected cily will include the avoidance of 
those localities which give special evidence of being infected, and fespe- 
^ cial care not to visit such localities at night. 

The liberal use of disinfectants in cesspools and water-closets, and a 
^rfect state of sanitary police in and around the premises, will constitute 
A most important part of the precautionary measures which every Individ- , 
ual should take for his own protection and that of his family. A state 
ofment.il equilibrium, and an intelligent appreciation of the special cir- 
cumstances in which he is placed, and of the various measures of pro- 
phylaxis heretofore indicated, will enable an individual to look the fects 
feirly in the face, and to be governed by the light of reason and of science. 
Unfortunately it too often happens, among the ignorant and degraded, 
that a spirit of bravado, attended with a neglect of the simplest sanitary 
precautions, and a disposition to deny the presence of the dreaded foe. 
- prevails during the earl ier stages of jm epidemic, and that this is followed 
by a disorderly stampede and a disgraceful neglect of the sick, when the 
presence and malignant nature of the pestilence are recognized. 

Small-Pox. This disease is contracted by exposure to emanations 

from the body of the sick, or from articles which have been in use by 

them, or exposed in their vicinity. Tlierc is no evidence that the small- 

i.pnx poison multiplies external to the human body, and the indications 

t- for prophylaxis are therefore quite diflerent from those already given fitff 
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I cholera and j'cllow Tever. One may eiit what lie pleases, anj wallnw in 
lilth, when small-pox is prevniling, without coiitr;icthig the tiisL'iisc, so 

■ long as he keeps awiiy from ihe sick, and is not brwii;;Iit in conincl with 
.-iny article infeetoci by them. In this disease, howcvuv, as in the ini'cc- 
s diseases genLTally, previous personal haljits will grcady influence 
the result when exposure does occur ; and (he disease is mure fittai to the 
victims of alcoholism, lo those who are poorly nourished, ami, in gen- 
eral, to those \vliose vitality is reduced by exposure to noxious effluvia 
from putrefying material, by living in overcrowded and ili-ventilated 
.Mpartments, etc. 

As it is now the universal practice to solate s ti 11 pox patients ns sooti 
us the disease is lecognijcd, the danger of com nc identally. In con- , 
tact with them Is not great. There is but I ttle d n tr of infection from 
passing within a fL-w yards of a patient w th sm II pox n the opt^n air, or 
from p^issing a building in which cases a c un ier treatment. Unprotected 
persons who enter the sick-room are, howevLi, extiemely liable to contract 
the disease ; and the infectious material given off from the patient's hodv 
clin^ most tenaciously to surfaces, to clothing, etc., ant! may give rise 
to an attack after many months, unless destroyed by disinfection. 

It is evident, then, that individual prophylaxis will include the avoid- 
ance of places which have been occupied by the sick, and of articles used 
by them, unless there is a certainty that they have been thoroughly disin- 
fected. It is probable that an unprotected person, who feels obliged, for 
special reasons, to enter the sick-room, may escape infection by the use 
of an air filter placed over the mouth and nostrils. This should be con- 
structed on the principle of the " Tyndal respirator," in which all inspired 
air is made to pass through a layer of cotton wadding, which arrests sus- 
pended pa ilicles. It would be necessary immediately on coming out of 
the room to bum the cotton filter, to bathe the hands and face in a disin- 
fecting solution, and to change the outer clothing. 

It is a general rule in regard to infectious diseases that those who .ire 
necessarily exposed to them should take the precaution of not going into 
the sick-room with an " empty stomach," or in a condition of exhaustion 
from any cause. A cup of cofi'ee, or a glass of wine and a cracker, may 

* be taken if a considerable intei-\-al has elapsed since the last regular meal. 
It is well known that against small-pox we have a special measure of 
prophylaxis, which has restricted the ravages of this disease within the 
limits which are left to it by carelessness in regard to the application of 
this measure, or ignorance of its value. Since the famous discovery by 
Jenner, vaccination has become the prophylactic far excellence. 

The immunity conferred by vaccination is, as a rule, complete; but 
there are exceptions to this rule, and vaccinated persons occisionaliy 
suffer from a modified form of the disease. The statistics of the London 
small-pox hospital show that the mortality among unvaccinatcd persons 
received into that hospitil with small-pox, is 35.55 per cent. ; while the 
mortality among vaccinated persons is less than 7 per cent. No doubt a 
large portion of the cases of post-vaccinal small-pox might have been 
prevented by rcvacciniition. 



I It is now recognized thnt the ijrotective influence of vaccination is not 
always of a permunent c!i;ir;icter. and children who have been success- ■ 
fully vai'ciniitcd in infancy Bhoiild l»e rcvuccinatcd when they reach the 
Bg8 of piihcrty, or sooner, if small-pox is previiilinij in the neighburhood. 
The opcnilion is bo trifling that it ia customary to vaccinate old and 

■ young, "ith the exception of those who have been nuccessfully vaccinat- 
tLnA within a yei;r or two. whenever an outbreak of sniali-pux occurs, 
WThlB practice is to be ri.'Commended, but when the operation has been 
B performed in a [iroper manner, with virus which is known to be reliable, 
Bit is folly to insist upon a frequent repetition of thu vaccination, because 
K*' it didn't t:i!te." If the first vacciiKttion has been completely sui^cessful, 
^9 perfect rtault from revaccination is not usually obtained ; and the fact 

■ that no result is obtained must be taken as evidence diat the person is 
■protected. The prophylactic value of vaccination practised after expos- 

■ lire to small-pox has been demonstrated, and one who is not entirely cer- 
Btain that he is protected by a recent successful vaccination will do well 
Rto resort to this important prophylactic measure at once, if he has i-eason 
Ein suspect that he has been exposed to small-pox. 

M Scar/ci Pever. In this disease, as in amali-pox, the poison is given 
■*ff from the bodies of the sick, and is not reproduced independendy of 

■ tiiem, As we have no knowledge of any means of protection corre- 
■•Sponding with vaccination, prophylaxis consists solely in keeping out of 
Kthe reach of infection by the sick, or by articles infected by them. 

H The sick person may communicate the disease during the whole period 
Bpf his illness and convalescence, — a period which often extends to five or 
njx wefks, or even longer than this. Infected clothing, which has been 
^macked avk'ay for months, may communicate the disease ; and there are 
Huimerous instances on record of its transmission to children at a distance 
■Erom the sick, by healthy persons who have recently come in contact 
nrith scarlet fever patients. The lower animals, and especially pet cats 
Hind dogs which may have visited the sick-room unnoticed, or which are 
^boughtlessly given to convalescent children for their amusement, consti- 
^Kle a great source of danger. Persons who have suffered an attack of 
^Ke disease, or who have but little susceptibility to it. may have a slight 
HKsre throat as a result of exposure to the scarlet fever poison, and may 
■SOmmunicate the disease in its more severe form to unprotected children. 
upfne great ditRcultv in arresting the progress of an epidemic bv isolation 
K^ the sick and disinfection, results from the fact that these slight and 
^raftcn unrecognized cases are frequently allowed full liberty. 
^B^ 'Infection lias been traced to milk which had been standing in the sick- 
^Boni, or to the same liquid which had become infected at a dairy where 
^Kiirtet fever had prevailed, and where recent convalescents were jiermit- 
^Bd to milk the cows. 

^^KMl of these facts point to a most rigid exclusion of susceptible children 
^Bra every possible source of infection. The susceptibility of adults is 
^B|ry mnch less, and, when attacked, they usually have the disease in a 
^H|Id form. But tlieir responsibility extends far beyond the point of 
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avoiding the sick for their own protection. Those who are associated 
with susceptible children have no right under any circumstances to visit 
the room of a scarlet fever patient without taking the most thorough pre- 
cautions With regard to the disinfection of their person and clothing 
immediately upon leaving it ; and even with these precautions, such a 
visit cannot be justified when it is made simply out of curiosity or friend- 
ship. Only those who are in attendance upon the sick should be allowed 
in the sick-room, and they must be regarded as iafected persons, who are 
not to be permitted to come in contact with unprotected children while 
they are engaged in this duty. 

Diphtheria, This is a disease in which the infectious material is 
given off from the surfaces aflectcd, and probably not from the general 
surface of the body. As the usual seat of the disease is the throat and 
the nasal mucous membrane, it is the discharges from these surfaces 
which are especially dangerous. Although adults are much less suscep- 
tible to the disease than children, there have been numerous instances in 
which they have contracted diphtheria by the accidental reception of a 
bit of infectious material directly into the fauces. This is especially lia- 
ble to occur during the operation of tracheotomy ; and several physicians 
have lost their lives in this way, in their etforts to save those of their pa- 
tients by aspirating through the tracheotomy tube. It seems extremely 
probable that the diphtheretic poison — germ — is capable of increase, 
independently of the sick, in damp, foul places, such as sewers, damp 
cellars, and especially under old houses in which the floors come near 
the surface of the ground, leaving a damp, ill-ventilated space. At all 
events, the disease often clings to such houses in spite of the application 
of the usual means of disinfection. There is no doubt as to the influence 
of bad hygienic conditions in maintaining the infection when the disease 
has been introduced, and it is possible that such conditions may, in cer- 
tain cases, originate it. 

InsulHcient nourishment, the malarial poison, and insanitary surround- 
ings are predisposing causes to the disease. Those suffering from scan 
let fever, measles, whooping-cough, and tuberculosis are also especiall) 
liable to be attacked. As in the case of scarlet fever, mild cases, whict 
in the absence of others more pronounced it would be difllicult to recog- 
nize as due to the diphtheretic poison, may give rise to malignant diph- 
theria in more susceptible individuals, or in those whose vital resisting 
power is reduced by any of the causes mentioned. 

Prophylaxis will demand complete non-intercourse with the sick, 
avoidance of infected localities, and care to exclude all persons and arti- 
cles coming from such houses from contact with yourself or children. 
The disease is often spread by thoughtless persons who visit the sick- 
room, and even kiss the infected patients, and then, without any precau- 
tions in the way of disinfection, fondle healthy children in other places, 
and perhaps transmit by a kiss the infectious material which has adhered 
to then* lips. The possibility of transmission by pet animals is also to be 
borne in mind. 
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Tubtrculasis. Recent researches have demonstrated that tubercular 
KconBuntption U an infectious disease, jind that the sputu of those aflcctcd 
^with it, injected into susceptible animuls, reproduces in theia the same 
I disease. This sputum is therefore infectious material, and should be 
!■ destroyed by burning, or by the use of chemical di^nfectants. There 
I, would be little danger of infection from the moist masses of sputum, hut 

■ in a desiccated condition this material is liable to reach the lungs of sns- 
tceptiblc individuals, and to induce the disease. 

"s well known that there is a yrcat difference In susceptibility lo 

V pulmonary consumption, and that in certain families this disease carries 

f off one member after another, while it is unlcnown in other families. 

[ Those who have tliis hereditary prcdispofeition should pay special atten- 

[ tion to individual prophylaxis. They should iivoid intimate association 

I with consTimptive persons, should live undtr thu best hygienic conditions, 

^ dry, well ventilated apartments, and should select an occupation which 

J will keep tliem in the open air, ratlier than one which keeps them con- 

I fined to the house. Above all, they should avoid the respiration of an 

L utmoBphere loaded with organic impurities, or with irritating inorganic 

larticlcs — dust of various kinds. Out of door life on the high and dry 

plains in the centre of the continent, or in the mountains, w-ill in most 

[instances enable them to overcome the predisposition, if commenced 

|3)efore infection and the resulting tubercular lesions have occurred. 

Thoae who are engaged in occupations which require them to pass 
I some hours each day in an atmosphere loaded with dust will do well lo 

■ wear a respirator for fdtering the suspended particles from the air ; for it 
is demonstrated that, independently of hereditary' predisposition, the res- 

I piration of such an atmosphere predisposes to tubercular disease of the 
I lungs. 

Typhoid Fever. In this disease, as in cholera, the infectious agent is 
[.contained in the alvine discharges of the sick. In the interest ofself- 
I .preservation as well as in that of the public good, every individual who 
llhas charge of cases should see that the evacuations from the bowels are 
I thoroughly disinfected before ihcy are thrown out. 

The drinking of water contaminated with such infectious discharges is 

I recognized as a very frequent mode of infection ; and individual prophy- 

I laxis demands an intelligent consideration of the source from which a 

I 'Supply of drinking-water Is obtained for personal or family use. If there 

s the least reason to suspect that this supply may be contaminated by 

typhoid material, or if it cont;dns an undue amount of organic impuri- 

jes, it should be rejected entirely, or boiled shortly before it is used. 

Typhoid epidemics have in several instances been traced to using niilk 

^ which had been contaminated by infected water, added to it directly, or 

d at the dairy to wash the vessels containing it. The remedy in this 

Lease is to verify the purity of the source of supply of all milk used for 

[ -drinking, or to boi! it immediately before it is used. 

The water of wella located within the limits of a city or village should 
notf as a rule, be used for drinking purposes, for the soil is almost cer- 







40 PROPHYLAXIS AGAINST INFECTIOUS DISEASES, 

tain to be polluted ; and it often occurs that the contents of privy vaults 'i 
and cesspools pass into the same porous stratum of sand or gravel from •■ 
which the well-water is obtained, or that surface drainage finds its way '\ 
into shallow wells. It will be necessary, also, to regard with suspicion t 
the water of small streams and ponds which are so situated that they ^ 
mnv receive the drainage from collections of filth upon their margin. 

Next to impure water we must place impure air as a factor in the eti- 
ologv of typhoid fever. There is good reason to believe that the germs 
of the disease may be carried by the foul gases which are given off from 
sewers, privies, etc., when these become infected, and that the disease 
may be induced by the respiration of such a contaminated atmosphere. 
At all events, the breathing of a vitiated atmosphere, and insanitary sur- 
roundings generally, constitute predisposing causes which should be 
avoided. 

In typhoid fever, as in yellow fever and cholera, depressing mental 
emotions, such as grief, despondency, or fear, and physical exhaustion 
from excessive fatigue, insufiicient food, etc., are predisposing causes 
which may induce an attack in the presence of the infectious agent. 

Concluding remarks. This chapter might be greatly extended, but, 
having j^assed in review the principal measures of individual prophylaxis 
against those infectious diseases which are most fatal, we shall not dwell 
upon precautions to be taken in other contagious diseases, such as mea- 
sles and whooping-cough. These precautions will not differ from those 
already recommended in the cases of small-pQx and scarlet fever. So, 
too, in regard to the infectious skin diseases. These are communicated 
by personal contact, and rarely occur except among those who neglect 
personal cleanliness, as well as other sanitary laws. Soap and water 
will generally suffice for individual prophylaxis. By avoiding filthy per- 
sons as well as filthy places, the danger of contracting these and certain 
other unmentionable infectious diseases will be reduced to a minimum* 
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THE AMERICAN PUBLIC HEALTH ASSOCIATION". 

Organized in 1872 by a few eminent sanitarians, has grown in fourteen 
years to be the strongest and ablest association of its kind in America, 
if not in the world, and contains in its list of members, physicians, law- 
yers, clergymen, teachers, engineers, architects, and representatives of 
otiier trades and professions. Its influence has been felt in the legislative 
halts of the nation, as well as in every stiite and territory, for the amelio- 
ration of sickness and siitlering, and the prolongation of hnman life. 

The eleven large and elegant volnnies it has published arc in them- 
selves a monument to American hygiene, while their precepts and 
teachings have been felt through all ranks and grades of society, from 
Che workshop to the mansion of the millionaire. No library is complete 
in its literature of sanitation without these works. 

Each member of the Association receives a copy of the annual volume 
free of expense. This work alone is worth more to any individual than 
the cost of membership. 

Information relating to the Association, as well as blank applications 
for membership, may be obtained by addressing the Secretary, Dr. 
Irving A. Watson, Concord, N. H. 



EXTRACT FROM CONSTITUTION. Art. IH. 

The member.'! of this Association shall be known as Active and Associate. The 
Executive Committee shall determine for which claiis a candidate shall be proposed. 
The Ailivc luembcrs shall constitute the permanent body of the Association, subject to 
the provisions of the Constitution as to continuance in membership. They shall be 
selected with special reference to their acknowledged interest in or devotion to san- 
itary studies and allied sciences, and to the practical application of the same. The 
Asiodale members shall be elected with special referunce to their general interest only in 
sanitary science, and shall have all the privileges and publications of the Association, 
but shall not be entitled to vote. All members shall be elected as follows : — 

Each candidate for admission shall first be proposed to the Esecutive Committee in 
writing (which may be done at any time), with a statement of the business or profession, 
and special qualifications, of the persons so proposed. On recommendation of a majority 
of the committee, and on receiving a vote of two thirds of the members present at a 
regular meeting, the candidate shall be declared duly elected a member o£ the Associa- 
tion. The annual fee of membership, in either class, shall be five dollars. 



